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EFFORTS IN AID OP PEASANT AGRICULTURE 
IN THE WEST INDIES. 

BY FBi\.TOIS WATTS, C.M.CJ., I).S(J., F.I.C., F.C.S., 

Imjgerial Commissioner of Agriculture for the West Indies. 

For many years a good deal of efhn’t has been made in several 
West Indian Islands to afford assistance to peasant enterprises 
and to encourage self-help and thrift. 

* Early amongst these were the f^and Settlement Schemes of 
Oar-riacou, Grenada and St. Vincent. The efforts in the two 
former islands are dealt with in detail in .the accompanying paper 
by Messrs. G. G. Auchinleck and G. Whiteffeld Smith, while the 
Land Settlement work in St. \ incent was dealt with in the 
paper by Mr. W. N. Sands in this Bulletin, Vol. XL p. 194 et seq. 
A.very important account of these latter efforts was published 
by Mr. M. Tathani in a report on the administration of the Roads 
and ^hd Settlement Fund, St. Vincent, and published as 
Colonial Report — Miscellaneous, No. 77 (1911.) 

ST. VINCENT LAND SETTLEMENT SCHEME. 

♦ 

As this number o£ the Bulletin contains a comprehensive 
statement of the various branches of the Grenada and Carriaoou 
schmes, it may serve a useful purpose to recapitulate briely the 



2 


main heads of the St Vincent effort so as to present a connected 
and concise storj of the work in these closely connected colonies. 

In St. Vincent, land settlements have been established in 
the following areas: Cumberland ValW 1,470 acres ;Linley 
Valley 1,571 acres; New Adelphi and !rark Hill 1,101 acres; 
Richmond Hill 285 acres and Clare Valley-Questelles 633 acres 
(see West Indian Bulletin^ VoL XI, p. 194 et seq.) — a total area 
of 5,080 acres acquired for the purpose in 1899. 

In 1910, the Government of St. Vincent acquired Union 
Island, the most southern of the St. Vincent Grenadine group. 
This island has an area of some 2,007 acres. The land has been 
laid out and administered under a Land Settlement Scheme 
similar to, and based on the experience gained in working, the St. 
Vincent settlements above referred to. 

PARLIAMENTARY REPORT ON THE SETTLEMENT SCHEME. 

In 1911, Mr. Tatham r^orted on the St. Vincent scheme as 
follows : * It would be difficult to over-estimate the progress 
which has been made through the efforts of the Agricultural 
Department. The officers of this Department have not only 
dealt with questions concerning the best method of growing and 
handling differ^^ crops, but also with those of maintaining the 
fertility of the lands of the small holdings. Instruction has been 
freely ^ven in the making of drains to prevent washing ; the 
formation of compost heans and manure pens ; the growing of 
leguminous and other plants for green-dressing purposes ; the 
utili^tion of grass and bush as a mulch for permanent crops and 
arrowroot ; the rotation of crops and pasture fallowing. The 
advice that has been received in these and other matters is pro- 
ducing a class of small holders which is a valuable asset to the 
agricmtural progress of the Colony. 

RESULTS OF A PERMANENT AND FAR-REACHING CHARACTER. 

‘ Finally, when we come to consider the degree of success 
which has been attained in carrying out the object for which the 
gr^nt was voted by Parliament, and the general effect on the 
condition of the Colony and its inhabitants, it may be said at 
once that the time has not yet come when the full benefits of the 
scheme can be estimated. Although twelve years have elapsed 
since the passing of the Land Settlement Ordinance, owing to 
the nature of the system which has been adopted, progress has 
necessarily been slow. It has needed many years of patient 
persuasion and education to induce the peasants to Realize that 
li is for the bettering of their condition, and the relief of their 
wants, that the work has been carried on. They have been long 
in grasping the fact that when their instalments have been paia 
the land will belong to them as their own possession. Never- 
theless, if progress has been slow the results will, partly for that 
y^y reason, 1^ of a permanent and far i'eaching character. Had 
this whole of the grant-in-aid been expended within the course of 
sCyeai: or two, solely on the construction of roads and bridges,, 
though the e^ffeet would have been btoeficial to trade and oom^ 
mumoation within the Colony, the root of that evil which waa 
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discovered by the Boyal Commissioners in 1897 would not have 
been touched. As it is, there is to-day in St. Vincent, in the 
state of formation, a class of peasant proprietors who have 
either become or are becoming absolute owners of the land ; they 
have the knowledge that every particle of labour which they 
put into that land will be for tlieir own benefit during 
the period in which they pay and even after. Jf they so de- 
sire, they are carefully educated in agriculture, and receive free 
instructions as to the best methods of obtaining the maximum 
yield which the nature of each particular allotment will allow. 

CO-OPEKATION AMONGST THE HOLDEES NEEDED. 

‘ The results are justifying this system of proprietorship. The 
misconception and mistrust which were at first such a serious 
obstacle to the successful working of the scheme have to a large 
extent disappeared. It would be idle, however, to pretend, that 
success is already complete. What is most urgently needed at pres- 
ent is a spirit of closer union and co-operation among the allottees. 
The institution of the Government cotton factory, already ref erred 
to, has been a step in the right direction, but .what is still more 
essential is that the effort should come froin the peasants them- 
selves, and not from without, and there are, already indications 
that this will happen in the future. Sonie months ago a few of 
the better class of small holders at Clare Vail ey-Questdles formed 
an Agricultural Credit Bank, and rules were drawn up embody*? 
ing some of the be.st features of the Raiffeisen system. The 
Government assisted the inception of the project by a loan of 
£25 at a rate of 5 per cent, per annum, and it is probable that 
success will ensue, and that other credit banks on similar princi- 
ples will be instituted elsewhere. Co-operation is also needed in 
other directions ; the formation of central agencies for the disposal 
of provisions and stock, profit-sharing schemes for the purchase 
of cacao, arrowroot, cassava starch, and ground nuts ; these and 
other matters of a like nature are furlhoi* developments on which 
the success of the Land Settlement Scheme will depend in the 
future. 

ECONOMIC CliANGKS BROUGHT ABOUT. 

‘ That the material welfare of the Colony, as a whole, has 
improved since the year 1897 is a fa(;t about which there is no 
room for doubt, and there is every indication that the march of 
progress will continue. How much of tliis increased prosperitjr 
13 due to the Land Settlement Scheme is a question to which it 
would be impossible to gi>'e a definite answer. But this much at 
least can be asserted with confidence *. the condition of the native 
population has emerged from that extremely critical state which 
the Royal Commissioners found to exist when they visited the 
island in 1897. Since the decay of the sugar industry, private 
enterprise has, it is true, established other industries on a sufiBici- 
ently large scale to afford employment to a great number of the 
native population. At tho same time the existence of a class of 
peasant proprietors must necessarily ha ve , a bieneficial effect' both 
on those who have taken advantage of the scheme, and also on 
the general welfare of the island. Land which formerly was 
ill-cuitivated) or not cultivated at all, is now yielding a rich 
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return, and certain estates round the coast which before 
lay almost fallow in the hands of private owners have been 
bouf^ht by the State and resold to an agricultural class. It would 
be impossible to compare the condition of St. Vincent to-day, 
with that of twelve years ago without a sincere feeling of grati- 
tude for the much needed assistance which the Parliamentary 
grant has given, not only to those whose condition it was prima- 
rily meant to benefit, but also to the progress aud prosperity of 
the Colony as a whole.’ 

Since the report from which these extracts have been taken, 
was written, there has been steady progress and sensible advance 
towards further success. 

OFFICIAL GUIDANCE AND ADVICE. 

The paper by Mr. W. N. Sands which appears in this number 
of the Bulletin indicates the manner in which useful and success- 
ful systems of agriculture suited to the conditions both of the 
people and of the land they occupy have been evolved under the 
guidance of officers of the Agricultural Department. The assist- 
ance of agricultural officers has been afforded to the peasantry 
in a quiet unobtrusive manner so to win the confidence of the peas- 
antry and lead them to look upon these officers as friendly advis- 
ershaving no ulterior objects. Thosewho have worked amongst the 
West Indian peasantry know well how difficult it is to gain their 
confidence, and to receive their following whole heartedly on the 
advice given by officers of the Government. It may be pointed out 
that the principle has been carefully adhered to, that officers of 
Agricultural Departments to whom the peasants are to look for 
advice and guidance are never made the agents of the Govern- 
ment in matters that may involve the enforcement of penalties. 
For example, the cotton inspectors, under the Cotton Protection 
Ordinance, charged with the duty of compelling the destruction 
of ^ old cotton ’ and of taking proceedings against offenders, are 
not officers of the Agricultural Department. 

NECESSITY FOB BENEVOLENT CONTROL. 

In connexion with schemes of land settlement such as have 
been introduced into Grenada, Carriacou, St. Vincent, and Union 
Island, it is of fundamental importance for the Government to 
maintain a benevolent hold over the settlers for a number of 
years, during which time, through such agencies as agricultural 
officers and peasant instructors, they can oe trained to manage 
their holdings in a remunerative manner, and may acquire 
settled agricultural habits. It is essential, too, to maintain 
this hold so as to prevent the land being pledged for 
debt or alienated from tne settler to whom it has been allotted. 
The settler should be precluded from disposing of the holding for 
a considerable number of years, and he shoula only be permitted 
to remain on and ultimately acquire it on the clear understanding 
that he works it fairly and intelligently, and reasonably follows 
£he advice given by agricultural omoera 
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THE ST, VINCENT CO-OPERATIVE COTTON FACTORY. 

The system under which the Government purchases peasant 
cotton and deals with it on a profit* sharing basis must be 
regarded as an important measure of aflording assistanpo to 

E easant land holders. The system which was instituted in 19J0 
as now been in operation for four seasons and may be regarded 
as highly successful. 

The cotton is graded and purchased by the ginnery at a price 
depending upon and varying with the market price of cotton. 
The cotton is ginned, baled and sold by the ginnerv, the cost of 
these operations being deducted from the proceeds ; the gross 
profits being thus ascertained, one-fifth is retained by tlie ginnery 
and four-fifths are distributed by way of a bonus to the peasants 
from whom the cotton was purchased. 

Several good features result from this method of working. 
The peasants are inspired with confidence and carry on their 
cotton cultivation with a feeling of security in respect to market- 
ing a crop which presents no small difficulty in this connexion. 
The}^ receive an immediate payment on account for their produce 
which enables them to carry on their work, while at the close of 
the season they receive in a lump sum such an amount as may 
arise by way of bonus, and this sum, in its entirety, is of sufficient 
importance bo be devoted to purposes of improving their property 
or holdings, or of being employed in some definite and useful 
manner ; whereas had the amount been received in small sums 
added to the payments on delivery of the cotton, they would more 
readily be dissipated without producing much benefit. The 
system has other and important advantages in that it con- 
solidates the peasant-grown cotton and permits of it being 
graded and marketed in lots of considerable size —a matter appre- 
ciated by the buyers who look with disfavour on small and 
irregularly graded lots. 

AGRICULTURAL CREDIT SYSTEMS WANTED. 

Brief reference has already been made to the subject of 
co-operative banks. In all attempts to develop peasant agricul- 
ture a point is soon ariived at when the question of finding 
small sums to enable peasants to carry on their industry forces 
itself into notice. In order to deal with this, several efforts have 
been made in St. Vincent. A small Agricultural Loan Bank 
was started in and has since been successfully operated ; but it was 
found that this still left much to be provided for. Accordingly 
efforts were made to establish Agricultural Credit Societies on 
the Baiffeisen system, and two such societies were successfully 
inaugurated. It was seen that this system could be successfully 
employed in St. Vincent if some arrangement could be made 
whereby the societies to be formed could obtain the small sums 
each requires. Personal individual effort could not be expected 
to extend very far in the Colony, and the smallness of the several 
transactions operated as a deterrent in invoking the aid of banks 
or larger financial agenciea 

THE NEW AGRICULTURAL CREDIT ORDINANCE. 

After much effort, an Ordinance was finally adopted by the 
Government whereby loans can be made to properly accr^ited 
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societies. This Ordinance appears to erabod^ principles of very 
considerable importance to more than one West Indian Colony 
It is therefore reproduced in this number of the Bulletin together 
with the regulations for the formation and management of 
Agricultural Credit Societies, and the advice tendered by the 
Administrator to those who desire to form such societies. 

As the Ordinance has only just come into operation it is not 
possible yet to say anything as to its success ; the progress of 
events connected with it will be watched with great interest. 

COMMENCEMENT ON A SMALL SCALE NECESSAHY. 

It is of fundamental importance to realize that any effort to 
establish ‘ah Agricultural Credit Society on , the Raiffeisen prin- 
ciple must be made on a very small scale, so small indeed as 
almost to invite derision : this constitutes both a source of strength 
and of weakness ; of strength because it limits the liability of any 
individual who may be willing to assist the scheme to such a point 
as to remove his fears of serious loss : of weakness in that the whole 
effort is so small as to fail to enlist the support and sympathy of 
either the Government or important financial bodies. Neverthe- 
less it may be accepted that in the formation of pioneer 
Agricultural Credit Soeioties in West Indian communities, the 
sum of ni6ney to be considered in the formation of each society 
will be in the nature of from £25 to £50 

An account of the agricultural credit movement in the 
West Indies generally, together with a summary of what has been 
achieved in India and in other tropical countries, is presented in 
a paper by Mr. Dunlop in this number of the West Indian Bulletin, 

r LAND SETTLEMENT IN ST. LUCIA. i 

Stimulated by the success in the other islands of the Wind- 
ward group of the measure above referred to, it has been decided 
to take action in St. Lucia, and already a small amount of land 
has been acquired for a Land Settlement Scheme there. 

‘ A further and interesting effort is being made in St, Lucia 
by the establishment of a small lime factory worked on co- 
operative lines. It is expected that this factory will be in opera- 
tion before this is in print. In its business operations very simi- 
lar methods will be adopted to those employed in dealing with 
peasant’s cotton in the St. Vincent Cotton Ginnery ; limes and 
lime juice will be purchased on a profit-sharing basis, an imme- 
diate payment being ma- le wheii the material is delivered and 
a bonus paid at tne close of the season in the event of the 
success of the season’s w;orking warranting this. 

It is anticipated that the factory should prove useful in en-., 
abling small cultivators of limes to dispose of their crops in th^, 
e^ly stages of the development of their properties, thus reliev- 
ing them of any anxiety in regard to the provision of machinery, 
and buildings until the magnitude of their transactions warrants 
their procunng them. 

In addition to this, a small factory will prove useful by 
affording ipeans |or demonstrating the kind of machinery 
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required and the method of dealing with lime products-* a matter 
of some importance in a country where the lime industry is only 
just being introduced. 

In order to initiate the formation of Agricultural Credit 
Societies, a small society of this kind has been founded in the 
Soufri^re district through the kind co-operation of a local land 
owner and the Imperial Department of Agriculture. Should 
this venture prove successful it is hoped that the provisions of an 
Ordinance on the lines of the one operative in 8t. Vincent may 
be extended to St. Lucia. 

PEASANT AID IN ANTIGUA : CENTRAL FACTORIES. 

In Antigua, encouragement was given to peasant cultivators 
in connexion with the movement, resulting in the establishment of 
the Gunthorpes central sugar factory and the enlargement of 
Bendals sugar factory. Each of these factories entered into an 
agreement to purchase peasants’ canes on the basis of the value 
at Antigua of 4^ Jb. of sugar (96“ refiners’ crystals) per 100 ft. of 
canes delivered. It was further agreed that the price to be paid 
should never be below 7 a Od per ton of canes, even if the value 
of the equivalent amount of sugar fell below this sum. 

On the part of Bendals factory it was agreed that during a 
period of twenty years, from 1903, the factory should be prepared 
to purchase, if tendered, 1,500 tons of peasants' canes on the above 
terms ; the factory could, however, be relieved from its obligation 
before the expiration of twenty years when it had purchased in 
the aggregate, under these conditions, a total (juantity of 22,500 
tons of canes. It is understood that this quantity has been 
purchased but the buying of peasants’ canes on the contract basis 
still continues. Similarly on the part of Gunthorpes factory it 
was agreed that during a period of fifteen years the factory 
should purchase, if tendered, 4,500 tons of peasants’ canes on the 
foregoing terms, the factory to be relieved from its obligation so 
soon as 75,000 tons of cane had been so purchased. In the first 
eight seasons, 1905-12, Gunthorpes factory purchased 20,764 
tons of peasants’ canes under the agreement. It is to be observed 
that the last few years have been years of drought and short 
crops, so that the pe'isants have had great difficulty in growing 
their canes and the output has been small. 

In order to facilitate the growing of cares and other crops 
by the peasantry, the Government of Antigua reserved for peas- 
ants and rented on easy terms a considerable acreage on the 
properties known as Clare Hall and Skerrets. This may be 
regarded as a modified form of peasant settlement, though under 
the conditions of holding, the renter does not ultimately become 
the owner of the land. 

THE VILLAGE SCHEME IN ANTIGUA. 

A movement to ameliorate the peasants’ conditions that ha,s 
just been started at Antigua may be briefly alluded to here. This 
consists in the creation of a new village at Clare Hall, in eonnexiop 
with which an area has been laid out in lots of 100 feet by 50 feet 
upon some of which the Government is building cottages to 
acquired by the holder on a rent purchase system. 
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•• *^Some r iots will be disposed of \?^^ithout cottages on the 
uiMlerstandhig that within six months of their acquirement the 

! >urchaser shsfll erect a suitable cottage on eac)i, failing which the 
and will revert to the Government. Tenders are invited for 
each lot, including those on which cottages are erected as well as 
those without buildings; an upset- price is placed on each and 
tenders are required to state the amounts they offer over and 
above, this. 

Three classes of land are contemplated under this- scheme. 
On land of the 1st Class the purchaser must rent a cottage 
having a value of not less than £40 ; on land of the 2nd Class of 
the value of £25, and on land of the 3rd Class of the value of £15. 

In, the case of lots on which cottages are erected by the 
Government, the upset price of the several Tots and cottages in the 
case of lots of the three classes are 1st. Class £35, 2iid. Class £25, 
3rd. Class £15. Twenty- five per cent, of the upset price is to be 
paid at the time of purchase and the remainder in monthly 
ihstalxpents spread over a period of seven years. 

No more than one-half of this area of any lot may be cover- 
Qdlby buildings and no building intended for human habitation 
shall be erected within 50 feet of the back boundary of a lot.; 

Rules are laid down for the management of the affairs of the 
village, and a Warden is appointed to exercise general supervision. 

. ANGUILLA : CO-OPERATIVE SAl.E OF COTrON. 

A not. inconsiderable scheme for the assistance of the small 
landowners has been in operation for many years in this island. 
The assistance refeiTed to is rendered by Mr. Carter Key, who, 
aided by the local Government, and by the British Cotton 
Growing Association, advances small sums to peasant cotton 

f rowers, and deals with, their cotton crops on a profit-sharing 
asis : thishas.had the effect of establishing in Anguilla a, peasant 
cotton industry that has been j and continues to be of very great 
^vantage to, this small island whose inhabitants,, prior to r the 
introduction of cotton growing were frequently reduced to 
serious straits from drought and want of. employmeut. TJie 
'vy’ork.done by Mr. Rey. is deserving of high commendation. 
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GOVERNMENT SCHEMES OF LAND 
SETTLEMENT IN GRENADA 
AND THE GRENADINES. 

BY GILBERT AUCHINLECK, B.Sc., F.C.S., 
Superintendent of Agriculture, Grenada ; 

G. WHITFIELD SMITH, F.L.S., 

Commissioner of Carriacou ; 

AND 

WALTER BERTRAND, 

Land Officer, Grenada. 

Since 1895, the Governments of the Windward Islands have 
given much attention to the question of land settlement, and few 
yeara* have passed without tlie inception of new schemes or 
considerable additions to the existing ones. St. Vincent appears 
to have been the first island of the group to undertake a aefinite 
scheme, and as early as 1885, in connexion with the survey of 
the Crown Lands bouudar\7, an attempt was made to form inland 
settlements for the local peasantry. This, however, was alfected 
by the disastrous hurricane of 1898, and in 1899 the policy was 
continued by the purchase of two estates in the neighbourhood of 
the capital. In 1903, Carriacou followed by purchasing Harvey 
Vale and Beausejour estates, and in 1910 Grenada began on 
a modest scale. In 1911 Union Island was purchased by the 
St. Vincent Government and opened up for settlement under the 
supervision of the Commissioner of Carriacou. In the present 
year (1913), St. Lucia appears to have definitely entered upon 
a policy of peasant settlement. 

This paper will be confined entirely to a discussion and 
description of the settlements in Grenada, Carriacou and Union 
Island,, as the writers have not been connected with the St. 
Vincent and St. Lucia schemes. It is of interest to note however, 
that in all of the islands mentioned, the Agricultural Departments 
l;ave in later years been connected with the work of supervision 
of the settlements, excepting in. the case of Carriacou. By its 
rvature, an agricultural department is highly suited to this work, 
as its officers are in a position to give advice in agricultural 
niatters after the initial, work of survey has been completed. This 
is of special importance where, as is frequently the case, a 
proportion of the sei. tiers have previously followed some trade 
other than agriculture, or where tlie settlers have neither the 
means nor the training necessary for carrying on trials and 
experiments with new crops. 

As will be realized from the informauion given in this paper, 
the satisfactory progress made by the settlements formed in the 
past ten years, and their effects on economic conditions generally, 
have demonstrated beyond doubt the value of the policy, and it 
seema quite probable that for some . years to come we may look 
forward to considerable extensions of the existing schemes. 
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Natubb of The Settlements, 


In Grenada, Carriacou and Union Island the land settlements 
have been established entirely for the local peasantry, and they 
differ from the larger attempts to induce European settlers, 
which are in progress in Dominica, Tobago, and St. Ducia, They 
have arisen as a necessary result of certain purelv local and 
internal questions such as scarcity of labour, lessened production 
of food crops, the absorption of land by larger owners, and the 
increase of crime traceable to the existence of an unemployed 
surplus of population. Proximity to the larger trade centres of 
Trinidad and the Spanish Main has played its part in producing 
a class of thrifty labourers who return to their island homes with 
snug little fortunes for investment. Underlying the whole policy 
is the feeling that, up to a certain point, subdivision of each 
island among many owners makes more for the general progress, 
than does monopoly of land by a few large proprietors, and 
a valuable feature is that it ensures an efficient control by the 
Government of economic questions generally. This is of social 
importance in small places where social organization is not nigh , 
and where the use of capital and co-operation is little understood; 
and therefore, in all cases a consideraolo measure of guidance and 
help is meted out by the Government to the settlers. 

These peasant settlements may therefore be regarded more 
in the light of remedies for harmful conditions which have grown 
up in well-populated places than as attempts to settle unopened 
districts, and, with the sole exception of Morne Rouge North 
estate in Grenada, the lands have had to be acquired from larger 
owners specially for the purpose of settlement. In one case in 
Carriacou expropriation by the Government was resorted to in 
order to compel the sale of lands held by proprietors who made 
little or no use of them. Union Island, and in Carriacou the 
estates of Beausejour, Harvey Vale and Mt. Pleasant ; in Grenada 
Westerhall, Morne Rouge South and Calivigny Annex were all 
acquired by pui’chase from private owners. 

It has not been the policy of the Governments to seek for 
large profits from the sale of settlement lands, and all that is 
require is that the purchase price or original value be recovered, 
together with survw and other expenses and the interest usually 
earned by other Government investments. In certain oases, 
notably in Carriacou, very considerable profits have accrued ; but 
these are quite exceptional and due to unfoieseen circumstances. 
The terms upon which the lots are sold are liberal in the extreme, 
a maximum of twelve years being allowed each settler for payment, 
and he is given several options as to the methods of [myment : 
be may pay the whole cost in advance, in which case he escapes 
payment of interest ; or he may deposit 25 per cent, of the 
purchase money in advance, for the next three years pay nothing 
out interest on the outstanding balance, and then complete hiS 
purokase by nine annual instalments. In order to obtain a 
reputable class of settlers, the course is usually followed, in cases 
when several applications are received for one lot, of giving 
priority to those who can pay the whole purchase money in 
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advance^ and next to those who are prepared to pay 25 per cent, 
down. Further provision is made for poorer settlers by an 
arrangement allowing purchases to be made by twelve equal 
annu^ instalments. Full details of the system of sale may be 
found in the copy of the rules reprinted at the end of this paper, 
so that there is little need for dwelling on the matter here, but 
we might mention that a statement is exacted from each purchaser 
that he owns no other land, and it is also usually found advisable 
not to sell several lots to one family: the reasons for these 
restrictions will be readily understood. 

An important feature of the rules is that, whatever the 
S 3 ^ 8 tem of payment be, no settler is allowed to sell, transfer or 
mortgage his allotment during the period of twelve yeai*s from 
the date of his first occupation, without special permission from 
the Governor. The effect of this clause is apparent in Carriacou 
and is gradually being manifested in Grenada : there always has 
been a tendency on the part of well-to-do peasant owners to 
mortgage their lands, and with the exorbitant rate of interest 
charged by the money lenders, these transactions end usually 
in disaster. It seems likely that in many cases where settlers 
are in urgent need of money to work and manure their lands, 
some system of ad sauces by the Government will have to be 
adopted, and in the course of time, useful little agricultural 
banks should spring into being on the settlements. At present 
the settlers are prohibited from raising loans on the security 
of their holdings, and in a good many cases there seems to be 
need for cash purchases of manures, good seed, etc. No doubt 
an eflScient system of advances in special cases could be devised 
and carried out through the agricultural departments. 

The cost of starting a settlement naturally varies con- 
siderably, being influenced by situation, accessibility, demand for 
land and a host of other factors. The items which affect the final 
selling price of lots, and which must be taken into account, may 
be classified as follows : — 

(1) Cost or value of the land. 

(2) Expenses of survey. 

(3) Roads. 

(4) Value of Government reserves such as forests, water 
source, and experiment, plots. 

(5) Interest on the capital invested, 

(6) Capitalization of necessary enterprises, such as cotton or 
sugar factories, granaries, residential cottages, importation of 
agricultural supplies, seeds, etc., water-supply, drainage, etc. 

Very often such work as drainage, provision of water-supply, 
roads, forest reserves, etc., are of distinct enough advantage to 
neighbouring districts to warrant its cost being paid for from 
funds other than those set aside for settlement purposes, and 
a much lower selling rate per lot can therefore be fixed. In any 
event the traffic from a prosperous settlement will usually justify 
the charging of road upkeep to ordinary public funds. The 
selling price per acre of the settlements, therefore, varies consider- 
ably, but in all cases it must be kept within the purchasing 
capacity of the peasantry. In the settlements dealt with here, 
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prices varyingfrom £2 to £15 per acre have readily been paid by 
settlers— a fact that can be understood when we remember that 
the normal rental value of the same quality of land is 208. per 
acre per annum, in the islands conoerned, so that settlers purchase 
land by payment of instalments often less than the rental value 
of other land. There seems little doubt that comparatively large 
areas, if suitable for the more valuable permanent crops, such as 
cacao and limes, could be sold at the rate of £20 to £25 per acre. 

Aims and Effects. 

There. has always been a misapprehension on the part of the 

! )ublic as to the effect of a policy of land settlement on the 
abour supply. There seems little doubt that labour will be 
made more expensive, the increase in the cost being up to a cer- 
tain point proportional to the size of the lots sold and the conse- 
quent measure of independence gained by the peasantry. In the 
case of Carriacou, where the ratio of the area of land purchased 
by settlers to the total area of the island is ^ 

labour supplj’^ appears to have increased, and the writers have 
seen in 1911 one large owner employing a staff of over 200 labour- 
ers, this, where wo may safely state that there has been no 
immigration of settlers from other islands. One of the Grenada 
settlements, Morne Rouge, is situated in a district in which the 
labour supply has hitherto been uncertain and insufficient for the 
demands of neighbouring estates, and already three years after 
the opening of the settlement there is a slight improvement in the 
quality aild quantity of the labour. 

A curious and unexpected feature of these settlements has 
been that up to the present it has been practically impossible 
to draw settlers from districts as far as, say, 10 miles from the 
site of the settlements. It had been naturally supposed that 
labourers from the more congested districts of the island would 
have been drawn to the settlements, and for this reason it was 
regarded as an advantage that each settlement should be in a 
comparatively sparsely populated district, but the expectation 
has not been fulfilled, and we can only conclude that the average 
peasant in Grenada prefers a precarious living in his own parish 
to a better one in another district. The increase of labour supply 
consequent on the establishment of the settlements must there- 
fore be attributed to some cause other thah the removal of labour 
at the expense of the more thickly peopled districts. 

The fact is, that the improvement of the quality of labour 
may be explained by the realization of a very human trait : 
a peasant barely subsisting on low labour wages will always be 
shiftless, unreliable and disinclined to work, but the instant he 
becomes a land owner and is able to provide himself with good 
food and comfortable living he seeks labour in order to obtain 
money for further luxuries. At the same time his absolute de- 
pendence on the larger owners is, of course, greatly lessened, but 
it has not been found in the past, that such absolute dependence 
leads to any ultimatd benefit, either to the larger owners or to 
the community as a whole. The general efleot of a peasant 
settlement on labour supply may then be summed up by saying 
that labour is improved in quality and quantity becauss the peas- 



an try are more independent —a fact which is by no means pecu- 
liar to the West Indies. 

It is easier to realize the beneficial effects of the land settle- 
ments than it is to define them. The section of this paper 
dealing with the Carriacoii bcheme enters fully into the question 
of the lessening of offences and crimes in that island, which has 
followed upon the initiation of the policy, particularly offences 
which may be expected to arise out of shiftlessness and want of 
occupation, such as petty theft, smuggling, trespass, etc., and it 
can be readily understood that such an effect is more readily 
gauged in Carriacou than in Grenada, in which latter place the 
area of the settlements is negligible when compared with that of 
other estates. 

The total effect of the settlements may, perhaps, be summed 
up by stating that they afforded to the Government an efficient 
means of controlling almost every department of work, and that 
without any measures of compulsion. Population has rapidly 
increased in Carriacou, trade both local and foreign sprung up, 
crime has lessened, labour supply has improved, it has rendered 
more easy the introduction of better agricultural methods, and 
it does not need much thought to realize that with increasing 
prosperity the general enlightenment and education of the lower 
classes will improve considerably. These benefits are of especial 
importance in a place where the lower classes have neither the 
means nor education to handle their own affairs efficiently. 

The Grenada Settlements. 

. The Grenada Land Settlement Scheme was started in 1909, 
when a sum of £5,000 was set aside from the surplus funds of the 
Colony to be utilized for the purchase of suitable lands. The 
Hon. Edward Drayton, C.M.G., Colonial Secreta^, who had 
been in the past connected with the St. Vincent Scheme, and 
who had initiated and controlled the very successful scheme in 
Carriacou, has been in control of the Grenada scheme since 
its inception. To his guidance, therefore, we must attribute 
a measure of the success which has attended this scheme, which 
largely through ignorance of its aim and effects was at first 
looked upon with some suspicion by local planters. 

The settlements at the date of writing (1913) comprise the 
estates of Mome Kouge North, Morne Rouge South, Westerhall 
and Calivigny Annex, and following are the statistics concerning 
them : — 
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Settlement. 

Area. 

Number 
of lots. 

Total 

selling 

price. 

Average 
area of 
lots. 

Average 
price per 
acre. 

a. r. p. 

Morne Bouge North 05 2 2 

36 

£ s. d. 
249 2 3 

a. r. p. 

2 2 24 

£ s. d. 

2 12 0 

„ „ South 87 2 83 

27 

394 19 5 

3 0 39 

4 10 9 

Westerhall 

...295 3 9 

104 

1,697 17 6 

2 3 15 

5 14 9 

Calivigny Annex 

... 58 3 25 

23 

431 10 2 

2 2 9 

7 6 5 

Totals 

...537 3 29 

190 

2,773 9 i 

2 3 1 

5 3 1 


The present financial position of the scheme is as follows : — 


No. of lots sold. 

Morne Rouge North 25 

Mome Rouge South 19 

Westerhall 84 


Receipts at 31.8.1.3. 

£ s. d. 

49 8 10 
76 11 8 

295 3 8= £421 4 2 


128 

There have been no sales at Calivigny as the valuations of 
the lots have not yet been a^roved by the Government. The 
whole of the land originally offered for sale at Mome ^uge was 
taken up by peasants several months ago, but small admtional 
areas have been added in the past few months and are now on 
sale : these comprise a few lots on a plateau at the top of the 
Mome Rouge hills and a few in the southern section. 

At Morne Rouge South, Mome Rouge North and Westerhall 
there are small reserves held by the Government for administra- 
tion purposes, part of each being used for agricultural experiments 
under the control of the Agricultural Department. On each 
reserve a house has been placed by the Government, part of 
which is occupied by a resident ranger in the case of WesterhalL 
The effect of these plots, which serve as centres for good 
experiment work by the Department, as well as for control has 
been very beneficial. 

MORNE ROUGE. 

This settlement comprises two sections. North and South, 
one of which was the property of the Government before the 
scheme was started in Grenraa, and the major portion of the 
other purohas^ from the contiguous estate known as ‘ Blue’. 
The two sections are separate by a low range of hilla, most of 
which has been set aside as a wood reserve, but the top of which 
is level and cleared and has now been surveyed into half a dozen 
lots for sale. The estate is situated about 4 miles by land from 
St. George’s the capital of the island, but is distant by sea only 
about 2 miles, and is therefore well placed for supplying' the 
town with Iraito and vegetables. 
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Both seotions contain small fertile valleys, the soil of which 
is uniformly black or dark-grey, composed of volcanic ash and 
washings from the hills, and therefore of a heavy clayey texture. 
For years past the land had been lying fallow under a growth of 
Acacia, logwood and other hardy leguminous scrub, and with 
proper handling should therefore yield good crops for several 
years to come, although the natural fertinty is seriously handi- 
capped by the annual drought which lasts from January to May, 
the rainfall of the district being in the neighbourhood of 40 
inches per annum. Owing to the formation of the hills and also 
the proximity to the sea, it was possible to make fair provision 
for water-supply by sinking wells, three of which are now in 
operation on the northern, and one on the southern section : 
This water when examined in 1911 in the Department Laboratory 
was found to have the following composition : — 


Total solids per million 900*0 

Hardness degrees per gallon 16*8 

A physical analysis of the valley soil 

from the 

northern 

section gave the following results : — 

Stones 

Coarse gravel 

Nil. 

1'4 per cent. 

Gravel 

4-5 

>> 

Coarse sand 

2-7 

>> 

Medium sand 

2-0 

>> 

Fine sand 

11*5 

99 

Very fine sand 

90 

99 

Silt 

13-2 

99 

Fine silt 

22-4 

99 

Clay 

16-2 

99 

Organic matter 1 
and 1“ 

9-5 

99 

Combined matter J 

Water at 100*C. 

7-6 

99 


100-0 

The soil is suited for cultivation of tobacco, Indian corn, 
sugar-cane, vegetables and hardier typos of fruit. Coarser grades 
of tobacco have been grown with considerable success by one settler 
in the north and made up into low grad^,* cigars which sold readily 
in the local market. Indian corn grows rapidly and well, and 
particularlv in the first year of cultivation gave excellent yields. 
In the sandy lands near to the sea a better quality of sweet pota- 
to is grown than in any other part of the island, while yams, 
tannias and bananas flourish in tne valley soil. 

In 1910, 1911, 1912 and 1913 trials have been made by the 
Agricultural Department with cotton, Marie Galante, Sea Island, 
Mitaflfi and Abassi types having been tried, the results in all 
oases being exceedingly bad : owing to the heavy soil the bolls 
are persistently attacked before maturity and destroyed by 
a bacterial disease, and in consequence there seems little chance of 
building up an industry in this crop, at any rate for some years, 
or until an immune type is discovered or bred. Limes thrive in 
the district and a small plot set out in 1910 by the Agricultural 
Department has this year reached the fruiting stage : tnere seems 



little reason to doubt that a profitable lime 'mice industry could 
be developed in the next few years, although the fruit owing to 
its small size could hardly be profitably shipped green. 

Sugar-cane will probably be the staple crop for some years to 
come, and the tendency on the part of the settlers now is to utilize 
the whole of their land for this crop to the exclusion of others. 
In 1912 several thousands of plants of variety B.147 were dis- 
tributed to the settlers, and the type has proved itself hardy and 
excellent for ratooning. 

In March 1913, the following areas were cultivated in various 
crops • 


' 

Morne 

Rouge 

Norui. 

Morne 

Rouge 

South, 

Sugar-cane ... ... 

20 acres 

15 acres 

Cotton 

3 „ 

nil 

Tobacco 

|-acre 

nil 

Ground provisions and corn 

35 acres 

25 acres 

Coco-nuts ... 

160 trees 

10 trees 


An interesting analysis was made in March 1913 of the 
classes of peasants who had become settlers in the previous two 
years. It will be seen that agricultural labourers predominate, 
although other occupations are fairly well represented : — 



Morne 
Rouge N. 

Morne 
Rouge 8. 

Westerhall. 

Women 

5 

3 

9 

Agricultural labourera ... 

12 

12 

40 

Carpenters 

2 

1 

6 

Masons 

1 

0 

5 

Shopkeepers 

1 

1 

• t • 

Bz-schoolmasters 

1 

... 

• • • 

Other trades 

1 


4 


23 

' 

1 

17 

ei-io] 
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A (joiisidemhle aiuouiit <*1‘ help has been ^iveii to the settlem 
ajid several improvements and Facilities (tarried out by the 
({overnment in the past Few yenrs at Moriie Rouge. In 1914 
a small sugar- Factory was eiec'ted, with a nominal c*apacity of 
A-ton of sugar per day, tlie cost being appioximately £3h(t In 
1913 this mill was rented by a settlei- and the standing cane crop 
ground and boiled. It appears probable that to avoid jealousy 
the plan will have to followed in Future of charging a rental 
per day For the Factory and allowing each setthu* to handle his 
own crop, due pi*ovision being made to ensui'e caieful treatment 
of the engine and the sugar batteries. 1di(‘ mill is of oi h. p. 
made by Deat h and Kllwood oF England, and the oil engine 7 h. p. 
made by Crossley, and the battery is <*omj)osed of four taychcs 
ranging From loO to 70 gallons in (*apacity : a coiuac^tc^ tank For 
sugar storage and a couple oF - coolers * coniphM-e the e<juipm(iit. 

An experiment plot, I acres in area, was laid down at Morne 
Kouge South by the Agricailtui-al Dc^pai'tment in 19 1 0. to be used 
For trials oF new economic crops and For growing sup[)lies For 
distribution. The crops under t*xperiment this year are (^oco-nuts 
(^-acre), limes (^,-ac.re), sugar-cane (J,-a(5r<\ six varieties), guavas 
(1 acre), chilli(‘s (1 acre), potatoes, yams, manioc, cotton and 
corn. So Far, se})arate rejiorts hav(‘ been issued on tln^ corn and 
cotton trials, and one will soon appear on tlie lime exj)eriments. 
Minor tiaals with j)igeon peas, sorrel, woolly pyrol and cowpeas 
have* been ma<h^ and the seed sold oi* distributed to the settlers. 

In 1912 prizes were oilered For the best cane and corn crops 
on these settlements by the Agri(*ullural and Commercial Socit*ty, 
and there seems good reason to believe that such competitions 
will lu‘ product i^'e oF most ben(‘li(*ial results. 

WESTKHHAm. AM) ( AIJVrtJNV. 

13iis settlement is situated on tie* koutlu*rn coast and 
comprises Four extensive valleys with low ridges intervening. 
The Westerhall section was pur< hased in 1911 and opened For 
sale in 1912, and Crlivigny added by purchase in 1912. This 
latti*r annex has a Fi'ontage on the .sea, in a. well protected bay, 
and there seems no reason against tlie develo))ment oF a flourish- 
ing little Fishing trade in Future years. 

At the date oF pinurhase the district waspracth ally uno]>cned 
and the lirst act oi tlie ( Jovei-nnient was to set aside For 

laying down a good system oF roads. cart v,>arl about I mile 
long connecting t lie uiain S4)uth i-oast road witli tlic St. Ocorge- 
Grenville main road and running tlirongli th»‘ scttleimuit has 
now been constructed, ami in addition about 3> miles oF path 
have been laid down to give acce.ss From this r .id to i he various 
lots. The larger road not only serves For the settlers. l)Ut has had 
the eff'ect oF opening up the district For general tralhe. amt has 
now become practically apart of the system (d public roads of 
the Colony. A system of roads has also now been planned by the 
liand Offi(;er For Calivigny, which when iMunpleted will Form 
a useful extension of the Westerhall system. Tlie whole .settle- 
ment is now patrolled by a resident ranger umler '.be Land 
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Officer, and a good building lias been erected to serve tlie double 
purpose ot' housing the ranger and providing rest-room (jiiarters 
for Department Officers when tliey visit the settlement. 

The soil of the settlement is typical of tliose which compose 
the coastal belt of (Grenada, beiikg underlaid entirely by compa(;ted 
strata of volcanic; gravel and coarse sand which give rise to 
a grey, rather open soil. The strata, known locally as ‘ till*’, are 
exceedingly porous, and in c;oiisecpience the soil retains very little 
water and suffers more severely during drouglit than the rainfall 
of tlu^. disti’ict (oO to f)0 inches) would lead onc‘ to imagine. 
P]xcept in the valleys, the surface soil is exceedingly shallow 
and for years past has supported a vc^gef-ation ctomposed of hardy 
‘scrub’. The (;unsistency of the strata is such as to induce the 
belief that they may in the course of yeai-s become br'okeu up by 
cultivation and the soil gradually deepened. 

Thei’e has not been time enough to obtain very definite 
information as to the crops nio.st suitable*, for this district. I’lie 
experiment plot of 7 aci‘es wliicli was estalrlished in 11112 in the 
neighbourhood of tlie rest-room is at prese^nt being (;nltivatod 
in sugar-cane*, limes. (;otton, (x>rn, manioc, [)iiie-applc*s, (;occ)-nuts, 
bananas and potatoes. Mulberi‘ies are also being tried in the 
hope of later* inducing some; of tlie set-tlcn-s to start a sniaU silk 
industry. Sesame, known loc^ally as \jidg(‘ree appears t() gr*ow 
well and might later be developcHl into a sm.'ill local industry : the 
seed is much used lo(;ally in cakes and the type grown appears 
to be tlioroughly acclimatized and free from the diseases which 
attack it elsewhere. The cotton trials liave resulted in failure, 
as at Morne llongt*. tlirough the attacks of a ])a(;teria! boll 
disease. Coco-nuts have giverr, so far*, mu(;h better rvsults than 
were expe(;ted iir view of the severity of ths annual drouglits. 

Ther'e seems little (louht, on the wlrole, that on this settlement, 
as at Moi*iie Uoiige, sugar-(‘ane will be the staple crop for many 
years to (;onie. Tlrere are two muscovado estates in tlie neigh- 
bourhood, and in addition three peasants intend setting up small 
mills, worked by animal power, on tlieir lots to prodii(;e the 
undrainod cr*iide sugar known locally as ‘ wet ’ sugar : the yield 
is low and there is much ' room for impi-ovemeiit in methods 
of cultivation, as is evidenced by a test case made by the 
Department in whidi J-aci’e of plant (;anes yielded 77Ult). of 
cane, or* 1 1 tons per* acre. 

The Carriacou Hettlements. 

A brief description of this interesting dependency and the 
cause which led up to the formation of a scheme which in the 
short space of ten years has brought the island from a condition 
of pauperism and destitution to one of comparative affluence may 
not be without interest. 

Cairiacou lies about 20 miles to the i^orth of Grenada in 
12® 29" North Latitude and 61® 15" Longitude West of Greenwich. 
It contains approximately 8,466 acres or about 13 square miles. 
That this island, up to comparatively recent times, was the 
abode of a wealthy and flourishing community of sugar and 
cotton planters, the numerous ruins of large, and what must 
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have })een, pinvei-fnll y equipperl steam sii^ar hK'tories. beai' 
airiple testimony, owing to what may he tei-med. uiiaeoount- 
ahlo l)aireniiess ol‘ recoi-ds, holli in (IrtMau la and Si. Vineent, 
as to what t<K>k placte in tin* j)ast in tliis llonj'isliing (le[)(‘n(lenev. 
it is not possible to asrM‘rta.in with certainty the extent of the 
ind!istri(*s at that tinn* hut that (considerable prosp(*rit v must 
liMve h(‘en attaiinal maybe ini(‘r!‘(‘<l from the fact Miat in tin* 
year 182*1 tln.^ exports fr<»ni this island wert* as iollows ; 


( \)tton 
Siigai* 
Molassf^s 
linm 


-kShhTtJ Ih. 

1:17,:U9 galls. 
11,712 .. 


1,282 hales 
hlids. 

I.d70 jmneheons 

215 hhds. 


h'rorn the l‘oreg()ing. it may also In* rt*asonahly inferr(*(l, that 
tile lalnjiiring population must always havi* been eonsid<*rahle 
and that from forei* of eireumstanees and the ahsenet* of land 
for s(juatting was e,omp(*lh*d to habits of industry and thrift — 
traits wbieli bav(*. fortunat(*ly been handed down to the pr(*s«*ut 
day, and (\s[)eeially eharael (‘ri/(* the < ^irriacon p(‘asant. 

t'or the reason alr(*ady giv(*n it. is not ])ossib'<* als(> to assign 
tin* eaus(* why tln‘.S(* tine estat(*s w(*r<^ ahainloned by their ow inu’s 
in Kngland : but i^ would seem that tins policy of ‘seutth* ‘ must 
Ijavt* taken placa* not so long ago, as wi* lind that as recently 
a.s tin* year 1870, Ixd'on* tin* sugar <|uestion beeann* acute, t wo 
at least of these (^states vveri* in ellieient working ord(*r. 

Following their abandonnn*nt the dark days of t In* island 
cr^mmeJK^ed. Buildings rajudly W(*nt to ruin, t In* (*sl at es passed 
inl (3 the bands of im|)efunions It^ssei^s, and nioincy in tin* slia})e 
of wages ceased t(' be circulated among tin* labom ing classes 
a total extinction of the siigai* industry naturally follow(*d, ami 
such (cultivation as sui’vived namely, that of (‘otton. corn, and 

t )eas was eondmcted on be crudest syst(*m of * .Metayerage, ’ 
)y a peasantry who were forced to labour or starva*. I ’nder sueh 
conditions, affairs steadily drift(*d fnun bad towoi^.e. until the 
inhabitants were i*educed to a deplorable state of d(*stitution and 
pauperism and were tlie cause of mueb concern to t lie (iovern- 
ment of the F^olonv. 

It was at this stagt*. owing to the untiring etforls of the 
Hon. Edward Drayton. on behalf of tin* peoph*. that 

the idea of establishing a peasant proprietary settlemenl took 
definite shape. 

Based on an intimate* knowledge of the needs of the litthc 
dependency, his scheme met with the favourable support of the 
Governor, Sir Robert Llewellyn, K.C.M.G., and It lia\ing been 
officially sanctioned hy the Sficretary of State, it was effectively 
launched in May of the year 1903, when the Government ac(|uired 
the Beausejour estate (709 acres), followed rapidly in succeeding 
years by the purchase of Harvey Ville estate (309 acres), B(*iair 
estate (302 acres), North Belle Vue (115 acres), and so i*ecentlv as 
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1912, by the aeqiusitioii of Mt. PicaHant estate— (188 acres), — or 
roughly speaking, about 2,000 acres aliogetlier 

The last iiKaitioiiod estate howev'er, has aot yet been allotted 
and does imt, therefore (fojiie within tlni sc(7pe r)f this i-eport. 

The extent oT laud actually dealt with so far is l,ol0 acres. 
Of this area 121 acres or slightly ov'er one-lonrth lniv(0)(*eu 
reserved t'or Forest conservation — the importance or which will be 
re-l‘eri‘<‘d to later -leaving about 1,089 acres actually allotted to 
peasant seltlei’s at the time of writing 

Kxclndini^ the purchase of tlii^ Mt. Pleasant estate already 
referi-efl to, the entire cost oF tht‘ scliemo np to August 31, 

1913. has betm £8, 1 19, while reciapts from the sale oF lands amount 

to ii8,587. llou^hly speakin^ij, about iiO'Kt still remains unpaid 
in I, he hands oF allottees, bearing interest at the raleoF o p(‘rcent., 
and a^rirailtural lots and fourteen liouso lots valmal at are 

inisold. 

The asset valuation oF resei-v'cs and other property rc'snlting 
from the a(*(piisition of the estates above, reFerred to. as imf>onnd 
of <‘xpenditure, amounted in i^ornd nnml)m*.s to t‘3d)72 made* np 
as follows : - 

Buildings and sites ... ,£1,082 <M) 

Reservoirs... ... ... .. 2o0 0 0 

Reserves, etc ... 1.710 0 0 


£3,072 0 0 

Tt may liowever be mentioned liere, that althongli the realiza- 
tion oF capital ex[)ended (without yu'clits) forms the })aHis of the 
land sclieme, the foregoing li^nres disclose the satisFactory 
po.sition of this movement from a llnancial point oF view\ The 
uplifting cltect however, which it has had on the fortunes and 
character oF the island and its people h even more remarkable 
and important. 

Prior to 1904, as already stated, the ciondition of the island 
was dey)lorable. The town of Hillsborough, itself overgrown 
with bush, was surrounded by swamps and Aeacaa scrub. 

These areas, once the flourishing cane fields of tlie Reaiisejour 
estate, were given over to fever-breeding movscjuiioes, and wliere- 
ever the land was cultivated by metayers, it was done in the 
half-hearted manner which betokened the efforts of a people lost 
to all hope, who were apathetically content with such feeble 
returns as could be extracted from a soil in which they had no 
interest or part beyond that of satisfying immediate needs. 

With the advent of the land scheme, a remarkable change 
took place. Lands were rapidly taken up, cleared and planted. 
Agricultural lots were fenced in with barbed wire, the Govern- 
ment supplying over 60 coils on easy terms of payment to the 
Beausejour allottees alone for this purpose. 

Jlven more significant was the development. For years the 
young and able-bodied male population of the island has been 
compelled fatite de mieux to seek a field for their labour in. the 
neighbouring island of Trinidad and the Venezuelan republic, in 



wliich (*oiintri(*.s tlioy wore grojitly vuIikmI oii iioooinil ot their 
sober and iiulnst I’ioiis liabits. 

Having lie means eF inv(‘Rtinf( tlieir men<‘y at lionet tlie 
Savings Jhiiik at> "Ih-inidad conseijiitMit ly lieeami* tlir i-epositery uf 
(juite eeiisiderable sums. 

Lmmediati‘lv en tie* iiiau;^urat ion (d* tlie land scheme a 
lar^e jiortion oF tliese w<n‘e withdi'awn aiul inv(*sted a1 ( \u*nafM.)ii, 
eitlnn'in tJie i>urehasc oF land or in the en'ction oF n‘‘at and sub- 
stantial eotlaecs on lh(‘ holdings oF their [laiamts. 

The wt‘11 - kept' allotments oP Iht'se peasants, (^aeh wilh its 
att)‘a(d ive (*ot1 ae;e, allbrds an objeet lesson in tla* possibilit ies ot 
peasant peopritS ar\' settlements, when wel I eondnet ed. uniniumii 
the topography oF llu^se islands. 

Not less remarkable has btsai the moral (dleei on the people 
themseh’es <b)urt r* cords disclose tha! prior to Iho;’) np\\ards oF 
5tl(t e;is(.‘s were broiie’ht' bej'ori^ t h(^ Mae_^ist :-a1 e oF the |)isti'iei lor 
liearine-. In lhb>, ten years a Fterwards, t his number ha<t dwin- 
dled t o about !iS< ), eh iell \' eoidiiKMl to ottenee.s oF I he most ti-iviai 
dese.ription. The Fa<-1 1 hat- p^n-Feet la.w and order ai-e mainlaiiierl 
in a eountrv oF o\<'r souls, by Four polieenien speaks v(>lmnes 

tor the law-abi'line’ (jua.litl ‘s oF the inhahitants. 

A Copy oF the ruK^s ‘^overnine' t la* ( ^irriaeon LandSetl’*- 
nient' Foians an a]»[MMidi\ to this r(»port and e’i\es Full and 
explaua t ()i*\’ details on exeiy point eomieeled witli the workinii; ol 
the seheiiK'. 

()n(' (dans(‘ oF llie rei;'nlat ions howeviu’. stsans espeeialy 
woi‘ihv oF notie(‘. lleFerema* is made to that, wdiiidi jirovides that' 
no allot t('e ean s(‘ll, alienate or morte;ai^e his holdini.;*s tor a peiiod 
ot tWi‘lvi‘ years Fi’orn tin date ot aTotnrmt without t lu' eoiisent of 
the ( lov eriioi*. 

Sia*li a, wise jirovision, it is not t'>o miieh to say, has proved 
one oF 0i(‘ main Feai uree oF the success oF thesidanne. 

Peasant holders. lik(^ other mort als, ar(‘ prone in some eases 
to habits oF inijiros idenee. In th(‘ nei^^hbonrliood oF laiul settle- 
ments there usually exisN the tar seian^ — or as some call him 
the smart -middhunan who is always leady to lielp such hein^s 
when in diHi(ailty. Mort^a^e.s are !•eadily ^iveii undi*r sueli 
cireiimstances, and in a very short wliile a jiroec^ s of absorption 
takes place wliich usually ends in disastei* to the liorrower. 

Tlie (‘lanse above r«d'erred to, by barrinjj^ the wav elTi'ctnally, 
for ten years at least, to eonlin^eneies of this kind, lias compelled 
the allottee to he self-iebant and to surmount dithcaillies witliout 
recourse to outside assist, ».. ee. 

Tt has been found at Carriaeou tluit a holding varying in size 
from 2 to li acres is about as much an unaided peasant ean handle 
properly. On larger areas the tendeney is for him to he(*ome 
careless and slipshod in his methods of eultiv.it ion. 

Cotton, corn, peas, ground nuts and vegetables, stock 
(cattle and sheep), and poultry constitute the products vvhicdi 
chiefly engage the attention of allottees in Carri.‘ic‘ou. In some 
instances breadfruit trees and bananas have been planted while 
others are making good use of sandy areas for the cultivation of 
coco-nuts. 
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A description ot‘ tlie land solienie would he incomplete witli- 
out refereiK^e to the heneJh'ial support which the forest i‘eserv<a- 
tion, already i*eferred to ( I2l acres), has hlid in the rainfall 
conservatioji of the island. 

Hevenil never-failing springs now exist in the nei^hhourhood 
of the foot-hills to the lt‘eward side of t he island, and although 
the windward and more ex[)osed distiifd-s will always continue to 
sutlei* from scar ity oi* water during periods ol‘ prr)lon^‘ed droneht/. 
it is sale to say that th(‘ watta* famines from wliich the depen- 
dency us(‘d to suffer so acaitely in formca* years are not likely to 
reenr. 

II ow thci iiK'reasin^ ]>ros[)erity of the island, following rapidly 
in the wake of the land sc'heme, has brem^ht about tlie ei ts.;ti(>n of 
a relial)h‘ steel jetty in Hdlshoi-ou^h Ihiy, a commodious hospital, 
telephcjiie service and othca* adjunc^ts of* a prospeions and 
prcj^i'essive community, have been fully dealt with in tlu^ Annual 
Ac^ministratioJi Ke])orts of the dependency, and nc'cd not hc^ refcj-- 
red to liere. 

In conc^lnsion however, it may he stated that not a single 
case lias as yet. ocumrrcMl where the allottee lias forfeitcsl his land 
througli inaliility tc^ pay instalments ol' piirc^liase mon^^'V and 
interesi. 

Tuk Tniov Island Skttlkmknt. 

Union l.sland, another of the (Ti’enadines, lic‘S to the nortli 
of Carriacani, from wliicih island it. is sepai'ated by a narrow chan- 
nel about 5 miles in width. 

Prior to 1910, this island was private property and lor many 
years had been worked as a <;otton plantation on the metayer or 
shfire system, the conditions of whittli were even more harassing 
to the cultivator than tliose which obtained at Carriacou. 

1’he inhabitants numbering about 1,500, were at tliat time 
herded tcjgether into twosma.il villages of squalid wattle^ and daub 
huts without the least regard for privacy or sanitation. They 
were not allowed to keep (tattle or to grow provisions except in 
special localities where the soil was sandy and almost worthless 
for cultivation. 

Under such circumstances, it is not surprising that the island- 
ers bore an unenviable reputaticjii for lawlessness among the other 
inhabitants <3f these peaceful islands. 

Tn 1910, at the earnest reejuest of the people, the Administra- 
tor of St. Vincent, the Hon C. Gideon Murray, with the 
approval of the Se(3Fetary of State, purchased the island, and 
immediately inaugurated the establishment of a peasant land 
settlement on the lines so successfully adopted in Carriacjou. The 
island was surveyed, and after setting aside 000 acres forfores- 
conservation, the remainder, about 1.400 acres, was cut up into al 
lotmerits varying in size from 2 to 5 acres. 

Nearly all the lots have been taken up, and already the 
exports of cotton, poultry and small stock from the island have 
been doubled. 

Up to March 3l, 1910, £7,000, had been expended on this 
scheme. Two hundred and sixty-six agricultural lots of the value 



of liad soJd and eigJit y-four lots a value 

ot' £2,810, remain on liand awaiting puiehasers. (Many of these 
are now being negotiated for.) In addition, an assiU valufition of 
£2,750 lias )>een placed on reserve lands, buildings, and water 
eist(u*ns. 

The land scheme at Ibiion Island dillers from that at 
Carriaeon in a few uhimp<a*taut details which, however, seem 
worthy of mention in a l eport of this kin<l. No intert\st is ehargeil 
on outstanding instalments of purchase money, (Jie eolle('tion of tliis 
being airived at by including it as a pai-t of the ])ure4iase money 
payable by ecpial yearly instalmeJits. 4'his innovation has work- 
ed very satisfa<d.orily so far, and s(‘enis especaallv suitable to a 
class of persons by whom tin* dual payment of instalments and 
interest is not readily understoofl. 

Another feature of the ( nion Islatid scheme, dill'ering from 
that of Carriacou. is that no ahottee is allowed to pay. rluring 
any one year, more than the amoinii of the instalment of pur- 
(‘liase money agreed u[)on for that yt‘ar. In oIImu* r«*spects the 
J’egiilations governing both land s<-hemes an‘ identical 

Th(‘ prodiu-t> of the soil being the same as ( 'ai riacoii, call for 
no remark. 

The outlook for the land .s(;Ju‘me at rnion Islaml is of the 
most hopeful eharacrter. The sfnialid villages r(*ferr<‘d to ire fast 
disaj)])earing, and on all sides one sees neat, and in some eases 
pret tail ions structures iti course of eiMs-timi on the lands of 
allot teiss. 

Sev^eral provision shops havi* sprung into existeiic(‘ and the 
place now wears an air of ])rosperity whmv tlire.e short years ago 
s<*iialor and poverty reigmsl supreme. 


GRENADA. 

THE CROWN LANDS ORDINANv’E ISilh. 


Rules made by the Governor-in-Council for the 
sale of Crown Lands in the Island of Grenada under 
the authority of the Crown Lands Ordinance 1896. 


iiar.ctted Jnd May, lUlft, 

1, These rules ..hall ‘‘l)ply to the C'rown lands known as 
Morne Rouge estate situate iu the parish of St. (leorge in the 
Island of Grenada and to .such othei* Ci*owu lauds as tlia 
Governor may, by oi*der in Coumdl, declare them to he appli(*able. 

2. Crown lands to whicli thest* i ales apply shall. sav(* as 
hereinafter provided, be surveyed before ;iny alloMuent of it is 
made, and the administration and disposal of such lands and of 
all details connected therewith shall, subject to these rules and 
to such orders, as may be given by the Governor, be »‘nt rusted to 
an otHcer hereinafter styled the ‘ Laml Oilirsu* 
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3. The Governor-iii^Couiicil may, where circuiiistaiices so 
require, authorize an allotment being made at a provisional 
valuation, prior to the completion of the survey, which provision a 
valuation sliall, until such allotment shall be valued in accordance 
with tliese rules, be deemed to be the value thereof for tlie 
purpose of such rules ; but thereafter the value so iixed as lierein- 
after provided shall be deemed to have been and shall be the 
value thereof for all purposes. 

i. In making the survey the following Reserves shall be 
made 

(1) All pounds an<l wells, the beris and banks of rivers 
and of any important stream or tributary, and a space 
of half a chain around the source*, and on either bank 
t.liereof : 

(2) Swamps, exposed lidges, and such forests as may be 
deemed nettessary for the puz’pose of Forest Conserva- 

tioii : 

(3) Su(0i land, iiKtludiiig sites for Churches. (3iapels, 
Schools, or other jmblic purposes, as the ( lover uor-in- 
Couiicil may approve as necessary or desirable for the 
general good. : 

(4) Such lands as may he necessary for roads or paths to 
eacli allotment or group of allotments : 

(5) Such land as may be recjuisile for villages : 

(6) Any continuous tract of altogether precipitous or 
uncultivalde land. 

5. The remainder of the land shall he divided into allotments 
of not less than two. and not more than five acres eazdi, and no 
allotment shall exceed five acres except with the approval of the 
Governor-in- Council. In surveying the land for allotment the 
Surveyor shall as far as possible include in one allotment any 
cultivation of an existing tenant on the land. 

6. Each allotment shall he numbered and shall have its 
number clearly displayed on some part of it. 

7. Every corner of each allotmemt shall be marked by hard- 
wood posts or stone pillars and the general outline by dragon s 
blood or immortelle plants, which plants shall be carefully tended 
by the allottee. 

8. The Land Ofticer shall keep a Register in the form appixiv- 
ed by the Governor in which shall be recorded in parallel 
columns— 

(a) the number, area, and value of each allotment, 

(h) the name of the allottee, 

(c) the date of the allotment, 

(d) the amount paid previous to allotment, 

(e) the sums paid on account of instalments and the dates of 

such payments, 

(f) any other information which the Governor may prescribe. 

9. When the survey is complete the Land Officer (assisted by 
(such Assessors, if any, as may he appointed by the Governor,) 
shall proceed to value each allotment, and shall so apportion the 



value ot* eadi that tlui total valuation .sliall covor the total ainount 
of the expenses iiKairred liy the (Toverinnent in the purchase of 
the whole area (if land including any le^al ex[)enses and costs of 
survey. 

10. The Land ( )l!i(^ei' shall as soon as possihl(‘ snlnnit to the 
Governor a list of tlie allotnnuits witli the vahu* of each. On 
appj'OA’al of the valuations hy tie* Governoi’-in-Council the value 
of eaeli allotiU(*nt shall he recorded in the Ke^ister. 

11. The Land 011i(*er shall then hy notice in th(‘ Gazette, and 
by means of Posters, or in any ot^her way Ik* may deem d(*sirahle, 
invite* appli(;ations in writin;^. (which must he made on a printed 
form to he (»htained from tlu* Land Ofhcei*), for allotments, and on 
exf)i]‘ation of 14 days from the dat<* of the notice shall proceed 
su])je(;t t(» the CJovm-nor s appr(»val, to allot the same in ac(jord- 
Hiu^e witli tin* following rnh*s ; Ih-ovided however that he shall 
not make an allotment of land to any [)erson who is alr(*ady an 
owiK‘r of land without the sanction of the (loverno!-. 

12. In selecting ap[»licants for allotments priority sliall he 
given firstly to tlas(* who are prepared to [)ay down the whole 
value of the lots, and secondly t(» thos(* who are prepar(*d to pay 
not less titan ‘ia per c(*nt of that \alue, taken in order (if date of 
appli(?atiou : Pr(»\’ided that an existing tenant shall have ilie first 
choice of purchasing the all(»tment within wliicii his (*ultivatioti 
falls unh‘ss llie Governor, on the report of the liand Oflicer, shall 
•de(*ide that sncli tetiant is otherwi.se ineligible. 

13 . The i-emaindcr of the purchase money of an allotment on 
which 20 |)(*r cent, or more hashcen [laid shall be divided into nine 
parts, and tin* allottee shall on the (*xpiration of the thii‘d year 
from the datt* on whieJi his conditional p(*rmit to occupy (which 
will l)t?th(* date of the tir.st ])ayment on at^c'onnt) was issued to 
him hy tin* Jiand Oflicer, and tlicr(*afler on the .same day in each 
year, for niin* consecutive* y(.*ars. pay annually, as au instalment, 
one of thos«* parts ; and shall abo so long after the date of the 
conditional j^crmil as any j)arl of the purcliasc money remains 
due, pay interest thereon at theralt* of o per cent, per annum on 
tliesanie day in each simcessive year. 

J I. Wlieii all the a[)plications from per.son.s wlio are able to 

K cash (M* not less than 25 pel' cent, of the jeirchase money have 
11 dealt with, tlu tiovernor may in his discretion allot to the 
applicants, according to the dati*s of their applications, the 
remaining lots of laiai, if such ap])heant8 he rectommended hy tlie 
Land Oflicer, and (-onsidered eligible hy the Governor. 

15. Such person, shall receive from the Land Otficer a con- 
ditional permit to occupy the allotment in respect of which tliey 
have been selected on condition of paying for such allotment one- 
twelfth part of tlie purchase money ; and at the expiration of one 
year from the date of such |)ermit and at the same date in each 
succeeding year, a further one-twelfth part (jf the purchase 
money shall he payable together with intei*est at 5 per cent, jier 
annum on the amount of such purchase money then out.staiiding. 

16. An allottee may at any time pay off any instalment or 
instalments outstanding. An allottee may at any time pay on 
account of any instalment any sum not less than four shillings, 



provide that there shall be no deduetion ot‘ interest by reason of 
any pai't payment ol' an instalment. 

17. (a) l^and resei'ved for a village under rule 1 shall be 
oalled a * Village Lot ' and shall be laid out in house spots not 
exceeding feet scpiare ea(ih, with suitable space reserved for 
streets and ci*oss stre<‘ts to afhml access to siudi house spots, 

(b) For the purj)ose of valuation a Village Ijot shall be 
treated as an allotment, and its value fixed as in rule 9 with the 
addition of all expenses attending its devision intf) houst‘ spots. 

(c) The value of eatdi house spot shall be apportione<l so 
that th(* total valuat ion shall (*<*verthe total amount of the \ alue 
of the Village Lot. 

(d) Every allot tee of an allotment shall be entitled to 
purchase and hold a house s])ot on the adjacent Village Lot, so 
long as any remain un.sold, on th(‘ same ccmdit-ions as an 
allotment may be pui-chased and hold. 

18. House spots may he sold or lea.sed to persons who ai*(' 
not allottees and s]>ee.ial eases dealt with on such terms and 
conditions as may Ik* approved in each case hy the (fovernor 
iji-Council. 

19. TIh* conditions of ttunin* of allotments shall he as 
folio w’s : - 

(a) Every purcliaser siiall for a period of 12 years reckoning 
from the (late of allotment, reside ordinarily in thcMsland 
of (b'cnada, (^omnumcing to ^lo so six jnonth.s after 
obtaining a conditional permit under th(‘se regulations 
unless the Land Ollic'er, with the a])proval of the 
(loveriior, shall otluTwise permit, 

(b) No land may Ik* alienated, let oi* incumber ( h 1, foi- a period 

of twelve year's fi'oni tin* date of allotment without the 
(•(3nsent of the 0()vei*n<ir. 

The word ‘ a]i(?nated\ does not refer to (jr include an 
involuntary alicuratiori as in the case of descent or 
bankruptcy ; nor- an alienation pai’tly involuntary as 
in tb(» case of a devdse by will. 

(c) Xo exclusive right .shall vest in any person to any spring, 

sti earn, pond, well, or* other natural source of water situate 
in or Ihjwing through any larrd. 

(d) The Governor* may at. any time resume possession of any 

part or parts of an allotment not exceeding one-tenth of 
the .said allotment, for* roads, on paying therefor* at the 
same i*ate per aerv as that at which th(^ allotment vvas 
originally .sold, arrd also for the value of such (u*ops as 
may he mi such selected line or road. 

(e) Xo cacoa shall be planted on any land for a period of 

twelve yeai\sfrom the date of allotment without, the (JOn- 
sent in writing of the Governor. 

(f) All instalments and iutere.st shall be punctually paid 

on or befoi*e the day of which they are due. 

20. (.)n failure by an allottee of an allotment or house spot 
to comply with any of the (joiiditions of tenure hereinbefore 



th(.* Liiiid ( )ftic< 4 ‘ shall imniodiaif-ly all tlir t:icls oi' 

tlie fiisp t.o tla^ Govanu)]*, wlio sliall f'lKpiirc. as Fiillv as |)()ssjh](‘ 
into all tlie (ai'cuinstaiioos (d* tlin dolaiill, wlna rupon i Im* < h>v»M ii- 
or-in-(.V)ii]Kiil may ordar (hat. tlu* ri^hl to sn<*h allot m<*nt of li«»us<‘ 
spot, and all <'i'0[)s, a-nd all iiislahmaits paid, and all otlaa* j-i;^]i(s 
of the allottee sliall h(‘ forfoited, without any apjioal to am ( ’<aift 
oi* may niako such (»lln‘r order as the eiivninsta nees ot th“ < as*> 
may re(|nire, 

*Ji. Noti(‘(‘ of an order so ma<le shall he s(*r\(*d njjoii the 
allottees or left, at his last known i^laet* oi' ah(>d(\ and no act oi' 
re-(nitiy shall he n(‘(u.‘ssary. and such allotment of housespot -.hall 
he at till' disposal of tie* ( iovernor, (‘itlun* to re sell them or at aiiv 
future t ime. 

22. On payment, in Inll hy an allottee* of (he pii'-chasc 
inomy of an allotment or house spot h(‘ shall he entitled to a 
i^rant of th(3 same*. Such ^rain shall h<* in a form appioeed hy 
the Ctovei*nor-in-(_V)nneik and shall he !•(*eord(‘d in the Land 
Ue^istiy ( )lliet‘ fre(‘ of all (M>st to t he^ allotU'c. (‘.xeepi stam[) dnty. 

A[)pi‘Oved and passed hy tlie ( »overnoi'-in-( ’oimeil this !^2nd 
day of A])ril, lllld. 

T. DVKIL 

(Vrrk of Coun' ils. 

HIBIJOtlliAlMIV <)V ItKFKKKNC KS. 

eVdonial Re])ort N(». 2k Pdhd, Report on Land Settlement in 
Carriacoii : hy Hou. Kdward Drayton, (J.M.G. 

Administration Reports. Commissioner of Carriae-on, llOo 
onwards. 

Administration IL^[joi*ts. A^rienlt ni*al D<‘partment, Cirenaela. 
lUdthlO oil wards. 
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provide that then* shall l)e no dediu'tioii of interest by reason of 
any part payment of an instalment. 

17. (a) Land resei’ved for a village under ruh* 1 shall be 
ealled a * Village Lot ' and shall be laid out in house spots not 
exceeding b(f fe(*t scpian* ea(;h, with suitable space reserved for 
streets and ei*oss s( i*eets to afford access to such house spots. 

(b) Foi* tin* purpose of valuation a X’^illage Lot shall be 
treated as an allotment, and its value fixed as in rule 9 with the 
addition of all expenses attending its devision into lionse spots. 

(e) The value of eiaeb house spot shall be apportioned so 
that the total valuation sliall cover the total amount of tlu* value 
of tlu* N^illage Lot. 

(d) Every allottee of an allotment shall be t*ntitled to 
purchase and bold a bouse spot on the adjacent Village Lot, .so 
long as any l•emain unsold, on the sinu* cioiiditions as an 
allotmei»t may be |)m*ebased and held. 

18. Hons<* spots may be sold or h'ased to perso.'is who are 
not allottees and s]>eeial eases dealt with on sueli terms and 
conditions as may f)e a[)proved in each (:*ase by the (iovernnr 
in-Oouncil. 

19. Tie* conditions of tennn* of allotments sliall be as 
follows : - 

(а) Every pun^haser shall for a period of 12 yeai's reckoning 
from the (bite of allotnumt reside ordinarily in the island 
of (frenada, commencing to do so six months after 
obtaining a conditional permit under tlu*se iHigulations 
nnle.-is the Land Ollicer, with the a]>proval of the 
(Toveriior, shall otherwise permit. 

(б) No land may lie alienated, h^t or incumbert*d, for a period 

of twelve years fi*oni the date of allotment witliout the 
consent of the ( rovei'niii*. 

'flu* word ‘ alienated’, dot*s not refer to or include an 
involuntary alienation as in the case of descent or 
hankrnptiy : noi* an alienation partly involuntary as 
in the case of a devise by will. 

(c; No exclusive right shall vest in any person to any spring, 
stieam. pond, well, oi* other natural soun*e of water situate 
in or flowing t hrough any land. 

(d) The Governor may at any time resume possession of any 

part or parts of an allotment not exceeding t)iie-tentli of 
the .said allotment, for i*oads, on paying therefor at the 
same rate per acre as that at which the allotment was 
originally sold, and also for the value, of such (^rops as 
may he on such selected line or road. 

(e) No cactoa shall he planted on any land for a period of 

twelve yearsfroin the date of allotment witliout tlie con- 
sent in writing of the Governor. 

(f) All instalments and interest shall he punctually paid 

on or before the day of which they are due. 

20. On failure by an allottee of an allotment or house sppt 
to (!omply with any of tlie conditions of tenure hereinbefore 



l}ie.*ljanri ()[Vic(M* sIi.mI] iiniiiediarrlx' irjjoi-i. ;ill the t‘;ict.‘> <>t* 
tlio erase t-o (jcjvei’iior, vvJjj) sJiall eiHjiiiiv as fully as possible 
into all the <*.irc*ninsl aiures of the el<*fault, wlus eiipoji t tie thAsen- 
or-in-( joinieil may orelei* that tlie i*i;^hl to such allotiueut of hou^e 
spot, and all (rro[)s, a-nd all instalnuaits jiaid. and all eillie]* riehis 
of the allottee sliall he forfeit(‘d, without anx' appeal loaiix 
or ^na^’ make sije'h othej- orrha* as the eireunista ne'es of the 
may i‘e<jnir-e, 

21, Notice of an onha* so ma<h‘ shall lie sei-\ imI tijion the 
allottee oi* h'ft at Ids last known plae<‘ of aiiode. and no act of 
re^-eJitrv shall he mu-(‘ssa ry. and such allotment of house s])ot shall 
he at the disposal of the ( iovernoi*. <*ithei' to i*e stdl then oral anx' 
future tiin(‘. 

22. ( )n payment^ in full hy an allottee of the puiehase 
inom^v of an allotment oi* house spot h(‘ shall he entitled to a 
^rant, of llie. same. Sueli ^rant shall he in a form a[)pi oeed hx' 
tlie Governor-in-( 'ouueil, and shall he recorded in the Land 
llt‘^istry Ollie-e free of all cost to the allott(‘e. exeejit st.amp dut v. 

Approved an<l passed hy the < ioxau-nor- in-( ‘oiineil this 22nd 
dav of April, LUh. 

l\ T. DVKK. 

(‘h'vk of ( 'omi' //.s*. 
PH V OK kj:fkkkn( ks. 

Colonial lle]jort N<k 21. ItHlM, lieporl on J..and Settlemcmt in 
Carriaeoii ; hy Hon. Kdward Drayton, C. M.C. 

Administration llepot'ts, Commissioner of t ‘arriac'on, IhHit 
<m wards. 

Administration Report s. A^rienltural Department. Cireiiada, 
inoihlh onwards. 
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METHOD OP WORKING SMALL HOLDINGS 
UNDER THE LAND SETTLEMENT 
SCHEME, ST. VINCENT. 


BY AV. N. SANDS, K.L.S., 


Agiicultiiral Suporinteiicloiit, St. Vincent. 

Th(} JjiukI Settlement Selienio nf St. Vincent is the largest 
and must (‘oinpi'chensivc of its kind yet attemptc'd in any oilier 
of tlie Brit isli West Indian Colonies A general account of the 
working of it fi*om an agricultural stand] )oint was given in the 
West hidifni Bid lei in, \"ol. XI, Ko. M, of Idll. 

The tot.al area of the estates acquired or [)iu*chased under 
the scheme since the y(‘ar now amounts to 7,527 acres. 

With the exce])t ion oft lie acres of Belair est.att\ at present 
under survey, the whole area, of eultivahle land has heen sjilit up 
in small holdings. '^I^Jie size of the small holdings vari(*s from 
1 to 7 acres, hut tlie larger uumlici- of them averagii about 5 
acres each. 

The estates are situated in dillereiit ])arts of tlu^ Colony, and 
climatic and otlu‘r conditions as well as the cro])s grown and 
methods of cultivation show considerable diversity. 

It would take loo much space to describe in detail tlie small 
holdings in eacli distiaei ; besides, if an account were given it 
would probably contain a good deal of information not ot general 
interest. Those notes, therefore, will he conllned to an account 
of the working of small holdings on one large group, namely, the 
Linley Valley estates. 

The Liidey Valley estates, acquired in 181)0, liave an area 
of 1,571 acres, of whicdi a good j>roportiou consists of land at 
a fairly low elevation. The annual rainfall ranges from 70 to 
85 inciies. 

In commo!i with tlie other Jjand Settlement estates, these 
estates have been visited at freijuent intervals by the officers 
of the Agricultural Department and the systems of working now 
to be described have been evolved largelj^ as a result of the 
instructions and advice given to the small holders from time to 
time by these officers. 

An important fact is that the hulk of the produce of these 
small holdings is exported, and only a relatively small proportion, 
namely, that required for domestic consumption, is retained. The 
chief matter for concern at the outset was, therefore, the main- 
tenance of the fertility of the lands ;but the satisfactory condition 
of the holdings to-day hears striking testimony to the soundness 
of the methods advised and adop^d. 

The small holdings are situated on ridges and in valleys 
sTunning down to the sea. The ridges occur at such short inter- 
vals that on practically all of the holdings, hillside cultivation 
has to be practised. The soil throughout is a light sandy loam 
of volcanic origin, in fact, the Soufriere volcano is onljr 5 milea 
distant and a large quantity of sandy ejecta was deposited on the 
lands in 1902 ana 1903. 



A (l«)nkt*v ]M-n l.uilt oV w.mmI nl' pMlni jvnd 
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Between small holdings on exposed ! id;i:(*s <Ju* A^i iccdtural 
Department planted lines ol' ‘ Aiii^eliu ' {Andirx ///en/ws) .ind 
‘Galba’ {CalophijUum C<d(th(t). These hjnn (dlieient wind- 
breaks, and the primings ])(‘i-i()dieally provide considcnable 
quantities of material for mnlehin^ and compost ( )f tlie two 
species of trees, the ‘ Angelin which is a h'^nminous five, has 
proved more satisfaetoiw because, in t}>o liiniti^l ariM of the 
small holdings, suecessfid cultivation can be (‘arried on close 
up to )t-, and it docs not reduce the fej-tility of the s<'il ; wlnaeas 
the A4alba ’ draws heavily on tln^ plaiit fof>d in ' he land for 
some 10 feet or more on each side of it, and cro[)s suiter. 

One of the iirst instructions ^iven 1(^ lh(‘ small holders was 
that no bush, ei'ass or w<‘eds were to be burn^, hut wei*e to be 
bedded into the sf)il or used t-o form compost heaps or thrown 
into the manure ptais. (July very spiny or [)riekly bushes or 
trees (dass<'d locally as ‘ cassie and old (*otton stalks an* allowed 
to be. destroyed by lire. This has proved an exct*llent rule. 

Donkeys are tiie animals ehielly us(*<l for transporting 
produce to the coast, and the majority (»f tin* small holders [)ossess 
one or two. It has been possible, therefon*, to get most of tho 
people to ere(jt donkey pens on tluai* holdings. Thi*se ]n*ns, which 
ar(5 plac^ed on the poorest ])arts of tin*, lam I j>rovi<le (juil(* a large 
quantity of manure ea(*h season. Small stock, poultry and a cow 
ox two ai-e also kept on most of tin* hoklings and these add to the 
manure supply. 

Those small holders who live on th(*ir lands are in a better 
position still ; there are few who do so on the Linley Valley 
estates, but on othei-s, iiotably Clare Valley (^uest(*lles, the larger 
number actually reside on their holdings. The water supply 
which is not well distributed on the Linley V'alley estates, is the 
controlling factor in this matter, and the people, therefore, prefer 
to live in villages on the estates where water for domestic use is 
readily obtainable at all seasons of the year. 

The bulk of the lands being silnated on sloping ground and 
steep hillsides, the question of drainage to prevent ‘ wash ’ has to 
receive constant jittention. As a rule contour and diagonal 
drains are made and kept open ; but even with these, heavy storm 
water occasionally does a (H)iisiderable amount of damage. To 
keep up the sides of the drains and prevent scour, Guinea grass is 
extensively planted. This answers well, anu at the same time 
provides fodder for stock. In places that wash badly or have 
been scoured out, plantains and bananas are grown, as well as the 
strong-growing Khus-Khus grass {Andropogoyi muricatus). 

The crops grow u for export are Sea Island cotton, tannias, 
sweet potatoes, arrowroot, cassava, pigeon peas and yams. On 
some of the holdings where there are pockets of soil of good depth, 
cacao is also successfully produced. For domestic use Indian 
corn is cultivated on a small scale, as well as bananas, plantains 
and breadfruit. 

Local conditions ^ ary considerably even on the limited area 
of this group of small holdings as well as the crops grown. It is 
proposed, tnerefore, to describe first of all the cultivation and, 
cropping of a representative small holding where Sea Island 
cotton is the most important crop. 
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Sea Island cotton rtu^iiires fertile land, so that a plot is 
usually selected that lias beiui in pasture fallow for a year or 
more, or has grown a crop of pigeon peas. On the pasture fallow 
stock would have been penned at stake over the area, and such 
fodder as was available would have been fed to the animals on 
tile ground. If pigeon peas liad been grown these would have 
occupied the land for a year : hut, on the other hand, the pigeon 
peas might have lieen sown between cotton of the previous (jrop 
and would not have produced a crop but would have been grown 
solely for green dressing purposes, as will he described later on. 

Ill May, cultivation is coniiiienced, provided the rains have 
come ill. The selected plot of from J to 2 acres is cleared, 
and the weeds and the grass ranged off. If large plants of 
pigeon peas have to be dealt with, they are cut down and the 
small braiKjhes and leaves trimmed off*. The root stumps and 
large wood are, however, thrown out and useil as firewood The 
weedings and hush with any manure that may he available are 
ranged off in lines at right angles to the slope of the land. If the 
pigeon ])ea plants are young and not woody, they are simply cut 
down to the ground. Hanks are then fornuMl and the ratiged 
material thoroughly covered with soil. The, cotton seed is sown 
at intervals of 2 feet on the hanks. Should a catch crop of 
Indian corn he desired, seed of this is s(»\vn in every other row in 
holes H feet ajiart. The Indian corn is reaped within four 
months from the time of sowing and the stalks pulled up and 
thrown into the manure ]>eii. In the meantime, the c;otton has 
received close attention in the way of (uiltivatiou. spacing, 
thinning, and iiionlding up. 

About October the plants are boiling heavily and at this 
stage pigeon peas may be sown on every other bank at intervals of 
about 10 feet. By tjij>*beginning of the year all the cotton has 
been picked. The cotton bushes are then pulled up and burned 
and the pigeon peas allowed to remain. Should pigeon peas not 
have been planted previously, then sweet potatoes are planted 
and pigeon peas sown through them ; but to do this the cotton 
stalks have to Vje removed at the earliest possible date after the 
crop is reaped and before the thy season sets in. The peas are 
planted at a distance of ff feet by b feet just after the cuttings of 
sweet potatoes ha\'e rooted. If a second crop of cotton is to 
be grown on the same land the following season, the’ peas are cut 
down and used as a green dressing If not, instead of planting 
sweet potatoes after the first crop of cotton, tannias or cassava 
are planted. Either, or both, will occupy the land for another 
nine to twelve months. Pigeon peas are planted after tannias or 
cassava, or the plot is allowed to revert to pasture,, the latter 
practice being usually adopted. In a small part of the plot* well 
manured, yams are frequently grown with the other root crops. 
Sometimes with the tannia crop, six weeks beans, cowpeas and 
black eye peas are grown on the banks. This can be done with 
tannias because the tannia heads or slips are planted in holes in 
the furrows, and the beans are ready for reaping before the tannia 
plants cover the land. 

Although tannias are largely planted on these particular 
estates, yet it should be mention^ that they require good land, 
a sheltered situation, and a rainfall fairly well distributed : to 




A typiciil Small Holding Khowiii^ lli<^ wind- 

hn‘akH, and in r()f<‘^r()iind - cotton ; loft (*(‘ntro —ground 
provisions: right von t re -pjusturo fallow: top— arrowroot. 
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produce full crops ; cassava, on the other liand, althou^ii not 
grown here on any considerable sc^ale is a more satisfacloi y <?rop 
on the drier coast lands of tlie Colony, and is a better cr*)!! to 
follow cotton. Again, it is by no means an uncommon p» actice 
for exposed coast lands to be worker! suc(*es8fnlly in cotton and 
peas, or cotton and pasture fallow, alone, tor a number of years. 

It will be seen tliat th<" Ltnley Valley systems above describ- 
ed, represent rotations extending over periods of three or four 
years. They may, of course, ])e vai ierl under the iiilhieuct* of 
favourable market repcjrts of j)arti(*ulai* pj'odiicts, but tJiey are 
largely carried out and have resulted in eonsiderable improve- 
ment of the small holdings. 

It will be noticed tliat an iniptirtant feature of these rotations 
is the free use made of leguminous plants to keep the soil in 
good physical conditioii, and to help U> maintain the h'rtility of 
the land. 

On those few small holdings wlea-e arrowroot is I he «‘liiel‘ (a*op 
(jjuite a different system of cultivation has to lie praetis(*d, liecause 
arrowroot may ocjctipy th(‘ same plot of land For a mimbei* of 
years. Kven in arrowroot. <ailtivation the vahu^ of pigeons peas 
is not lost sight of, for after the arrowroot is dug. j)igeon ])eas can 
be planted through rlie fields in holes to 30 feet apart eaeli way, 
so that when the reaping season comes round the busle‘s (;an he 
cut down and turned under in the jiroecss of <ligging the roots. 
Cotton is fre(|uently made to follow arrowi'oot with satisfactory 
results, but the constant weeding out of t he arrowroot plants that 
spring up proves ratliej* a troublesome process. After crotton comes 
ground provision (;rops. Sweet potatoes \N'itli pigeon ])(*as plant- 
ed through them as (h'serihed above is a satisfactory following 
crop owing to the smotliering <‘iiara(^ter of the vim^s. 

The chief crops grown in small holdings in t lu" higher and 
wetter mountain lands are sweet potatoes, tannias, yams, cassava 
and pigeon peas, and a somewhat, larger number of ydantains and 
bananas. Sugar-cane is also grown in small [ilots for the manu- 
facture of syrup. Cotton will not produce satisfactoiy crops on 
these lands. No regular system ol i*ropping is practised, except that 
free use is made. of pigeon peas at regular intervals to build up the 
fertility of the lands as they become " run down The practice 
of pasture fallowing is, however, cxtensivelv followed. 
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As riKMitioiied in the earlier part ol' tins pa[)t‘i*, tln‘ hulk of 
the ernf)s is ^rown Tor export, and it may be of interest t«> ;ni<l 
a feAV notes on the markets, yields and prices realized for the 
diHcrent prodiiets. Tlic Sea Island cotton pi-oducexl is ])raelieall\ 
all sold to the (to\ (‘rnmcmt ( 'Cntral t '<>1 1 on Ciinuert' on a })rolil- 
sharin^’ basis, which institulim also snp])lies at (*,ost pri«*e all tin* 
selected and disinfec-t (*<1 setsl r«Mpilred for planting piiipos(*s. In 
a ^ood yeai*, 70(1 11). <>[ seed ( olton |ier a< ie may be obtained, but 
in an ateraoe of y<*ars it is ])robab]y lOOlb. boNer, Kverythiii^’ 
depends on the distribut ion of tin* rainl'MlI : in fae-t. at all times 
Sea Island cotton enltivation is a j^amble in rain Tln^ a\a‘raee 
net; pri(;e per lb. rtailized for seed <'otT,on usually reaebes 7(.*. 
}>erlb. For tln‘ 101 l-TJ t*i-oj) sisison it was actually 0,ie. peril*, 
for lirst. orade seed-('-otton. Tin* averam* moneta.rN' return pel* 
acre from cotton is tln‘ref4n*c fi*om 11^*00 to $10*0(1. without 
taking into consideration the vahn* of tln^ catcli (*rops of Indian 
corn anrl sweet- [)otatoes that may lx* growji. 

Arrowroot yit^ids from S to lO h.4ri<‘ls(M starch p4‘r aert*. As 
a barrel of st-areli contains 2‘JO lb net. this is «*<|ual t(* a ]3rodnc- 
tioii of 1,700 lb. to 1^,2011 lb. Tin* starch is ebielly sold to loi'al 
merchants for shipnnmt to tin* Fnglisli and inbu’coloiiial markets, 
the l)ett(‘r grad(*s (*nly being s]iipp4*d to tin* foi*nn*r. The prices 
obtain(‘d by small growers during tin* past two yeais hav(* b(*(m 
Jiiuch bigln*r tliati usual. During tin* 10 12- Id crop s< ason as 
iiiiicli as de. j)er 11). was pai<l. In av4‘rag4* y(‘ars. however, tin* 
price will prol)Jil)ly be in the neiglihonriiood of dn*. ptu* lb. and 
at this tigurc the pro(*(*cds would vary fi‘om .$d2*00 to SOtrtiO per 
acre. 

TiUinias are at tin* pr4‘S(‘nt lime grown iji prelcr(‘in.*e lo 
cassava. They are <^\[)ortcd diicIlN to Tritiidad, (Irenada and the 
(jfi*ena(jines. ^Vn acre of land will yield 51 bags of liilx'rs, termed 
* seed tannias \ wJiich will net from Is. to on. pei* bag. At 
Is. ])er bag $51 8 I would lx* inxmIv ixI, 

(''assava. is gr(jwui principally on tbest* small holdings as a 
('atcli crop ill tin* arrowr<x)t. tniinia and <*otton [>lots. A few 
plants at; wdde distances apart :n*c cult i vat (d and tin* roots 
eoiivei*ted into farine mostly b»r tiomcstic use. I nt er(a*o})ping 
\vith cassava is Jievertlieb‘ss at all t mn*s discourag(‘<l. ( )n othei* 
e.states where there is a goixl water sup])l\ for starcli mills 
c^issava is grown as a cro[) to follow cotton, .vn acre of cassava 
yields about 10 barrels of starch, whii*li is disposed oi iiiter- 
cblonially. Last season, in common with 'arrowroot, prices were 
high as and much as Oc. p4*r lb. was realized in Trinidad, 
where most of the si*‘(*Ii is sold, ill the average sale price lx* 
put at oc. per lb. and the net wk'ight <d' a b.iir* 1 of stareli 
^t 220 lb., the amount reeeiv<^d pe r ayre would he f$(i()'00. 

f' The yield of sweet potatoes is p\it. at 54 hags p»‘r acre, and il 
3s. taken as the average^ net pride per hag oUtainerlj then the 
moi^etary return is eipial to |>o8*S8s hid in Ibis east* the (*rop 
occupies the land for only live to six \nontlis. 

These notes give an idea of Ihe value oi the produce 
exported, but do not include the valui^ to the small holder of tlie 
cacao, peas, plantains, banauas^^ sugar^-caiic for syrii[), and bread 
fruit h 3 .may aU) an 1 largely yd^raw u[) ju lor hoiiu' con- 



sumption during the year ; neither do they take into consideration 
the cost of working the small holding, and the emenses incurred 
in the preparation and marketing of the crops. These last items 
are somewhat difficult to arrive at, but the met that most of the 
small holders on these estates are independent of estate work or 
other employment, makes it clear that they can, and do, make a 
fair living out of their lands for themselves and their families. 

On the majority of the small holdings, as mentioned before? 
some live stock is kept, and it may be stated that the proceeds 
of the sale of the animals form quite important items in the small, 
holder’s annual receipts. The cattle that are raised are sold 
either to local dealers or shipped to the Barbados market. For 
some three or four years past good prices have been realized. 
Pigs, goats and poultry are shipped to Trinidad where they 
generally find a steady market at remunerative prices. 

It will bo noticed that with the exception of Hea Island 
cotton, the intercolonial markets are largely made use of for the 
disposal of the produce and stock raised on these small holdings. 

The favourable geographical position of St. Vincent in i*ela- 
tion to the other islands makes it possible employ small 
schooners and sloops in this trade. These vessels which pick 
tip the freight along the coast, carry it expeditiously and 
cheaply to its destination. 

The appointment of agents in these markets is much to be 
desired in order to put this trade on a better footing. The 
present system of indiscriminate shi})ments often leads to unre- 
munerative prices. If agents were appointed, they would be able 
to supply information at frecjuent intervals as to the p()Ssil)ilitieK 
of trade in particular products and stock, more particularly 
in regard to supply and demand and current prices ; also, if ikjI 
actually undertaking direct sales, they would be in a position 
to give the necessary advice to the small holder or his agent 
to enable him to obtain full market prices 

An Ordinance (No, 9 of 1913) has been passed recently, which 
is likely to lead to still further improvement in the working 
of small holdings on these and other Land Settlement estates. 
This Ordinance nas for its object the encouragement and assist- 
ance of Agricultural Credit Societies under the Raiffeisen system. 
The Government will make loans to registered societies and 
these in turn will be available on easy terms to members. Money 
may also be borrowed from private sources should circumstances 
warrant such action being taken. If, however, a society has 
already contracted a loan or loans from the Government, it will 
be necessary to obtain first of all the consent thereto of the 
Governor-in-Council before further amounts are borrowed. 
Under present conditions, it will be a comparatively easy matter 
to form societies on a sound working basis, with the restilt that 
the small holders who become members will be able to obtain 
loans to carry on the work of their small holdings to better 
advantage, and will not be hampered in their efforts for want 
of ready cash at critical ptriods of the year as so often happens 
at the present time. 
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THE WEST INDIES AND CO-OPERATIVE 
CREDIT. 

BY \V. K. DUNLOl*. 

Scieiititic Aswiatant on the St aft* of t he lmi>erial Department of 
Agrioulturo for the West Imlies. 

InTHODI CTORN . 

The repeated refereiK'es during recent years to tlie subject 
of agricultural banks in the West Indian press, and in West 
Indian agricultural journals, leave litth^ doubt as to the 
urgent necessity for improved <a-edit. fa(*ilities in regard to the 
cultivation of land in these colonies. ( ’apital is l•e(|uired 
for the development of land in phn-es like Britisli Guiana, 
British Honduras. I>oinmica and St. Lu(;ia, and, at times, 
in almost every eolonj' in tojinexion with the manage- 
nient of estates, already established. But the chief and 
the mobl pressing demand for capital occurs amongst 
the peasant jiroprietors, whose numbers arc rapidly becoming 
greater as the various land settlement schemes materialize. It 
is principally this demand of the small owner that is considered 
in the following pages. As is pointed out by the writer in an 
editorial article in the Agrirnlf nrni Netrs. the subject of agri- 
cultural banks, or what is perhajis inon* exact, the subject of 
co-operative credit is approa<*he<l in this papi*?-, Hrst of all, by 
giving a chronological review of the elf*or*ts made to establisii 
credit systems in tJiese colonies «iuriiig tie* past ttai years. 
Following this an ai^count is presented of tin* prugre.ss that has 
been achieved in India, and in tropical or sub tropical possessions 
other than the \A"es^ Indies : whilst in the thii-d and final 
section of the p iper is discussed future possibilities in the West 
Indies, including a (jonsideration of the present difficulties in so 
far as the experience in other tropical or sub-iropical countries 
help to solve them, or help tf> suggest new lines of effort. 
Appended to the fmper will be found reproduced the recent 
St. vineent OidinatK^e for the encouragement and assistance of 
agricultural credit, societies. an<l a report on the working of 
the same, written In the Secretary of the St. V^iiicent Ad 
ministration Committee. 

History of the Movement in the West Tndies, 

A committee harl already 1 een appointed by the Trinidad 
Agricultural Society to report on the <|iiestion of agricultural 
banks, when in June 1S9B a nu»tion was iimve<l that the Govei'n- 
ment should he approached to assist in the matter. It was 
decided to await the report of tliis committee, which was event- 
ually read before the society in August of the same year. It 
advocated the formation of ci’odit societies of the Raiffeisen 





pattern and suggested that the Agricultural Society could assist 
oy awakening a spirit of initiative and hy its members individu- 
ally working in conjunction with the clergy and schoolmasters in 
acciordanee with the Raiffeisen principles. The Government, it 
was suggested, might assist in the matter by issuing gratuitous 
literature on the subject, and by appointing agricultural 
instructors, part of whose work should be to arouse Uie interest 
of the peasants. 

In November of the same year a pai)er was read on co-opera- 
tive agricultural banks before the society and the working of 
these institutions in Europe was described in some detail. 

Ill 1903 some attention was given to the subject in Brit ish 
Guiana, when Mr. Luke M. Hill read a paper on rural agricuh 
tural banks for British Guiana, b43fore the Royal Agricultural 
and Commercial Society of that Colony. This communication 
referred principally to the work done in Ireland. 

It was not, however, until early in 1905 that the subject was 
brought definitely before the West Indies. At the Fifth West 
Indian Agricultural Conferenc<* under the Presidency of Sir 
Daniel Morris, a paper on Raiffeisen Agricultural Banks was 
read by the Hon. W. Fawcett, B.Sc., Director of Public Gardens, 
Jamaica. The necessity for loan banks on a popular basis in 
Jamaica, and in the Wesf Indies generally, was pointed out. 
Reference was made to the Hurri(*ane Loans ]jaw of 1903, the 

f )recaution8 in the covenants of which were similar to the rules 
aid down by Raiffeisen as regards the recjuisite (jualifications for 
the borrower, but they did not go as far, and did not include 
unlimited liability. Neither was the very poor man reached. 

In the discussion which followed this paper, reference was 
made to attempts that were being conducjted in British Guiana 
to start co-operative banks there. It was pointed out that in that 
Colony, climatic extremes had to be faced that were to a large 
extent absent in Europe. This tended to make it difficult to 
limit the period of repayment of loans. Moreover, there we]*e 
difficulties in connexion with the mixture of different races in 
British Guiana. 

During July 1905, the Jamaica Agricultural Society brought 
up the subject again. Cases in which district credit associations 
could do good work were cited, but the circumstances of these 
cases did not involve true Raiffeisen principles but were rather 
deserving cases accompanied by real security. The idea of 
unlimited liability was not involved. Nor were official views on 
the possibilities of mutual credit very optimistic at this time, as is 
evinced by the statement that to establish a similar system to the 
Raiffeisen in Jamaica would recjuire ‘a large amount of persistent 
missionary effort.’ 

Pursuing its policy of encouragement, the Imperial Depart- 
ment of Agriculture for the West Indies issued, in 1905, as a 
pamphlet, Fawcett’s and Hill’s papers already referred to ; and 
in 1906 published an article in the West hidian Bulletin on agri- 
cultural credit in Germany. This gave a concise account of 
the Schulze-Delitzsch banks, the Raiffleisen banks and the 
numerons German Central banks. 





Tn 1907, the Barbados Sugar Industry Agricultural Bank 
was establislied. This institution liad for its object t]H‘ adininislra- 
tion of tlie fi-ee grant of £*80,000 made in airl of tlu* sugar iiidus^ 
try of the islaiul by tlu^ Imperial Parliament. Loans, which could 
only be expended in connexion with the cultivatif)n and manage- 
ment of tlie estate (except- with the express permission of the 
Directors) were inad<^ to planiei's at ti per (tent, interest on the 
security of the growing crops. 

Althoiigli t.h(‘ fund originally granted was in aid of the 
sugar industry, it was afterwards ( xteiuh^d to indude cotton. 
In this connexion, it may be mentioned that during the same 
year (1907) an Act to regulabt advamtes in aid of the cotton 
industry was passed in the Leeward Islands. 

About this tini(_‘. the Trinidad (lovemment were (considering 
the establishment of a (lovemment Agricultural l^oan Bank 
following the dissolution of the Trinidad People's Bank instituted 
a few years before. Iliis latter establislnnent failed to assist the 
small holder and did not strike the foundation of all rural 
(io-operative concerns, namely, the fi-ecing of the peasant from 
the moiK^y lender. 

Nothing seems to have happened, however, fo)* at a meeting 
of the Trinidad Agricultural So(uety. in Septenihi‘r 1908, a letter 
was addressed to the society again advocating the estahlislonent 
of agrkailtnral hanks. After some discaission, it was decidtvl to 
adjourn the matter generally until the appointment of the new 
(jovernor, and until the now Agricultural Depai’tment was on 
a working basis. 

Conse(]uent-ly, at the Kighth West Indian Agihniltiiral 
Omierence, Sir Daniel Morris in Ins Presidential A(ldr(*ss was 
unable to ivfer to any great advancement, tliongli thei’c weu'*^ in 
operation at this time the Trinity Ville Bank and the (Jhris- 
tiana Bank in Jamaica, and the (lovemment Loan OrdinaiKjes. 
It was suggested at this meeting tliat, in v\ow (jf meeting the 
requirements of small rice grower.^ in British (Juiana, advances 
might he made on tin* Hues of the c*t)bl«)n loans in the 
Leeward Islands already refernnl to, or ottorts made to start 
(io*operative loan banks on the lines of tliose existing in 
Jamaica. It was empliasi/.ed by Sir Daniel Morris that in 
regard to the latter, it was impoidanr to bear in mind that each 
bank slnudd deal with a limited aiva, so that those who advancred 
the money might be immediately in touch with the borrowers, 
and might th( refore be able to judge for themselves as to the 
manner in which the money was applied. 

In 1907, the Boaivl of Agriculture of British Guiana made 
another effort to arouse publici interest in that (Viony through 
the medium of their journal. Government, aid and encourage- 
ment, both direct and indirect, were asked for towards the 
formation of Raiffeisen banks modified to suit tiie conditions 
obtaining in British Guiana. 

During the same year St. Viiu^ent awoke to the necessity 
for rural credit facilities, and the St. Vincent Credit and Loan s 
Bank, Limited, was started. It was proposed to issue 5,000 shares 
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of a dollar paeh but a oomparatively few number of these shares 
were taken up at first/’' 

After a period of <*oniparat>ive <|uieseenee. Ti'iiiidail recoin 
menoed an agitation for co-operative banks towards the 
middle of 1909. iMr. C>. C. Wyatt wlio had thr(»e years before 
made the same appeal, moved a mid ion at a meeting of the 
Agricultural Society advocating the establishment of credit 
})anks. After discussion it was resolved to appoint a committee 
to consider tlie ijuestion, and to advise suitable regulatjons for the 
proposed l)anks. 

The Interim R^ort c3f the committee appeared in August 
of the same yeai*. The committee was of opinion that a sufficient 
feeling of distrust existed, partly as the outcome of the failure of 
the People's Bank, to rendca* tin* establislnnent of purely 
:io-operative banks difficult, if not impossible. Reference was 
made to the Barbados Sugar Industry Bank, to the Pliilippine 
Agricultural Bank, to the St. Croix (I). W. I.) Sugar Loans 
Ordinance, and to the Cy^prus Agricultural Bank, all of whicdi 
were Government aided but not unlimited liability' companies. It 
was suggest 1^1 that the Government of Trinidad be approached 
and asked to asdst in the establishment of a })ank or banks. 

Meanwhile, in British Guiana (19J1), the ifommittees 
appointed bv th(‘ Governor, Sir F. M. Hodgson, had issued their 
reports, and the second one. of which the proposals were clear 
and decisive, recommended the. institution of a credit bank and 
the extension of the credit given by it. to other than purely 
agri(;ultural purposes. It rejected the principle of unlimited 
liability (which is of eoui‘se the principle of the Raiffeisen 
system), and adopted Government aid and Government super- 
vision. It was intended to benefit co-operative members only. 
The interest on loans was fixed at 12 per cent. In regard to the 
(piestion of liability the report ran : • But we think that banks 
with unlimited liability are unsuitable for introdiudioii into 
Britisli Guiana at present. They are no doubt suitable to the 
more sophisticated [leople of Kuropeau nations who know their 
neighbours and can watch and check tlieir work ; but the people 
of British Guiana are not in the same position. They' are averse 
to watching and checking their neighbours' affairs, and would 
not take kindly' t<j tlie responsibility of having to make good 
their neighboura’ defaults. We accordingly recommend the 
adoption of banks in which membership is dependent upon 
taking a sliare or shares.' 


*The Bank was opened on Mareli 3, At the present dale 

(Ileceml)er 1913) tliere are 440 memlajrs. The share r*apital is $20,0 10*00 in 
$1*00 shares ; t»,204 shares have been taken up and 50 per eont . tla^ value of each 
share paid, which reinesents $3,132 00. Loans made to the bank hi ing up the 
total working capital to $5,324*00. This lepresents the acdual cash liabilities. 
Al>out $5,000*00 are out on loan. Loaii.s are made to members from $10*00 to 
$Ki0*0(k but the latter amount is rarely ex<!eeded. The interest charged 
on small loans is 0 per (‘ent. for three months, an<l on large loans 4 per cent, for 
a .similar |)eriod. The balk of the money out on loan is at present in the hands 
of small holders, and therefore devoted to agricultural piiriMisc^s. 



Turning to the progref^s of the rnoveiuent lu Trinidad, n 
appears that in November 1911, a statement was made at a 
meeting of the Agrieultural Society to tlie elfeet that tlie 
committee appointed in August 1909 to consider tlie subject ol 
agricultural banks had collected agi*eat deal of inforination and 
trusted soon to be able to send in tJieii* report. This ins estiga 
tiori work of the cormnitb^e Followi^d on a reply from the 
Government in answer to the appeal for assistance made by the 
society in 1909. 1 die reply of the Government was to the effect 

that they would flo anything in their power to assist in the 
establishment of an agricultural bank, provided a concrete 
scheme could be formulated on Avhich the institution could be 
successfully worked. The Governinenl also veipiested definite 
statements as regards the extent of llie loan, the rate of 
interest that wouki be charged on borrowerl money, and the limit 
that could 1)0 placed on the members* loans. The committee, in 
order to answer these questions, collec'tcd evidence as already 
staled, and put forward their report (the seeond) in 19 1 i. 
As far as can be learnt from tln^ soeiety's records, all this 
comniitt(^e was able to do was to suggest the formation, in 
Trinidad, of a similar bank to that proposed for British Guiana, 
an account of whitdi has already been given. No definite action 
seems to have been taken, for in July 1912, a letter was read at 
a meeting of the Agricultural Society saying that the G(^ rernor 
had appointed a eoniinittee to consider and report as to the 
establishment of agricultural banks, and rofj masting that the 
society would nominate two repre.sentalives. 

^leanwhile, in Jamaica, although the start which had been 
made in the form of the Ghristiaua Bank had been maintained, 
there was little (h‘velopnient to record. The establishment 
j'eferred to was des(*ribed in April 1911 as having been increasing- 
ly useful, and it was urged that the branch agricultural societies 
in other districts ill Jamaica should take an interest and help 
to start other institutions of a similar kind. Later in the year 
(December), ]\ir. Cradwick repoi ied on the CJiristiana Bank to 
the Director of ^Vgricullure. Be found that mor^t of those doing 
business with the bank were sniall holders and had the privilege 
of seeing loans issued for ‘ buying a mule*. ‘ planting bananas*, 

‘ cleaning a field*, and sueli like desirable purposes. The 
working capital of the bank was raised entii ely by shares, which 
were not withdrawable l)ut transferable with the sanction of 
the Board of Management. The interest c, barged was 2d. per £ 
per month 10 per cent, per annum). Tjoans were madt» for six 
months only and no security was recpiired beyond two signatures 
to Bie borrower s pt Muissory note : but the sureties were given to 
understand in the plainest language, that if the loan was not 
repaid they would be sued. A lawyer was retained for this pur- 
pose. The loans issued goiierally varied between £1 and £2<». 

The successful working of the Ghristiaua Bank and the 
unfortunate liability of Jamaica to climatic extremes and other 
natural disasters evidently led the Government to pass in, May 
1912. the Loan Banks Law (No. 6 of 1912). This Ordinance matte 
it lawful for the (Governor to ap})oint an Agricultural l^oan 
Societies Board with power to enqtiire into the proceedings of 
all agricultural loan societies which might apply to the Gov- 
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eminent foi* loans that would be issued from funds voted by the 
Legislative (^ouneil. TiKhn* this Aet the Govorinnent could 
advamu* a local loan bank, duly organized, up to two-thirds of 
its share capital vvit liont the shares being actually paid up in 
cash by the niemb(*rs. In Decre.inber. how('\’(a*, of the same year 
(1012), the wid(vsprt‘ad <ia.uiage occasioned by the storm of that 
year led the (Government to amend the liist- law and pass a fresh 
one entitled Tlie Agricultural Socieiies (Special Loans) Law. 
By this enactmeni, so long as local Joan ))anks were organized, 
they wert^ able to irakt^ loans to frceladdcas (and under certain 
(arcumstan(‘es to t(Miants of land) who must lirst become mem- 
bei\s of the local bank, and make tlu‘ir re])ayments, which would 
1)6 spread over two y(‘-ars. or could be paid in a lump sum at the 
end of two. into tlie local bank. Wlien the shares were paid, 
the total amount was to be the <*apital of the bank and be available 
for futun^ loans in the ordinary way of loan banks, independ(*nt 
of (xovernmeiit aid. The interest (diarged by the (Government to 
the loan bank was Jixivl at I p«*r ciiiit. ; the interest charged by 
the local bank to borrowers was (5 per cent. : the diiference bcdng 
I'equired for ihe working expenses of the lo(‘al bank, with any 
balance going l(» tlu‘ i*es(u*ve fund. 

The establishment- of banks was naturally stimulated by 
this A(jt. and l)y tin* middle of 19 Id they had been instituted in 
nearly every parish. Tt will be understood that these banks 
were all conducted on a basis of limited liability and not man- 
aged according t-o tlie liaiileisen system. 

Reference has alixnidy been made to the awakening in St-. 
Vincent during 1999. Tlie need for co-operative credit in this 
Colony was due largely to tli(5 introduction of the liand Settk*- 
meiit S(dieme. Accordingly, the demand for lianks, having a 
very deiinite and stable eiionomic; causi*. it could not' disapjiear. 
Tt is not surprising, then, to find that in January 1911, another 
credit society was formed under the name of the (^)m?stelles and 
Clare Valley Agricultural Credit Society. For the purpose of 
its inauguration, a meeting was held between twelve peasant- 
j)roprietors in the district and one of the parochial ministers of 
religion. It was resolved to register the society, and rules for its 
conduct were passed. Tlie society was subse(|uently granted a 
loan of £25 by the (Government . 

Since that time U]) to the nresent, the general adoption of 
land settlement sidiemes in all the Windward Islands has 
rendered it more and more imperative to provide opportunities 
for the establishment of (io-operative (credit societies. Quite 
recently the St. Vincent Government lias passed an Act* (No. 9 
of 1918) for the registration, encourgeinent and assistance of 
agricultural credit societies under the Raiffeisen system. This 
enactment has been the fii*st and only attempt on the part of 
any West Indian Government to legislate in favour of the 
Raiffeisen system, and its effec^t will be awaited with interest. 

As might be expected, this Act has aroused considerable 
interest in the West Indies, particularly in Trinidad where copies 
of the Act have been distributed amongst the members of the 
Agricultural Society and published in the Bulletin of the 

^ See Appendix. 
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Dp-])ai*imonh of Agriculture. Onujuda is oiJuUuupLit iug similar 
legislation also ; though IVoiii a n*(M*nt message th^* I'llnida^l 

Agricuhui*al So(a<*ty to lln* Agi-icult ui'al Society of (drenad.i 
asking I'oi* inlonnation in regard to agric'idrural (•i»‘dit l«*gisla 
lion inliionada, it 'vonld socni 1 o appeal* that thr* toAorninent 
had already lakcMi action. 

Bi-ilish (Jniana. like Ti-inidad. lias still to I'aei* llie ja-ohlem ot' 
rural en*dit. The local jin^ss has rceontly 1 1 )(M'rnihei* ventila- 

ted the suhjeet. and it is ex]»cfdcd that at an early date the 
Government will announoe a. dclinitc polic^y. Public opinion in 
tliisC’olony setans to he. and rightlvso. that the ( Jovernincnt 
should not sink large sums in credit cst ablishinents unless thei*e is 
a lair degree of certainty of 1 he hoi-rov'ors keeping strif'tly to 
their side of t Ik* hargain. Asa matter offacl,llit‘ niov(' should 
eoine from tiu* [inhlie, and tln*n tie* (Government Sf‘eing definite 
evidence of a liesire to i‘<»-op(‘ratc foi* nmtnal henelit, would he 
inoi'e i*eady. it is h(di(*\ed. to render matt'rial assistanc<*. 

We cannot conclude lliis i*cvicA without rcfoi-ring to the 
recent, deeision of tin* ( Jov(‘rninenl of St. (d*oi\ (D.W.T.) to 
advaiK^e money for assisting sngav-eane enlt ivat ion at tlie low 
rat(' of interest of 1 jier (*e‘nt. It woidd appear that llie system 
ad()})1(‘d r<\seinl)les very closely that of the Agrienltnra’ Baidv in 
Barbados an institution wliicli lias pi'ogresseil with ihe greatest 
success. ‘I ho money is loaned oii tin* se(airityof the growing 
crop and must he (‘xpended on re[»ro<iuct ivt* purpose's conii(*('tcd 
with it. Such source's of credit, lioweven*. do not henelit, tin* 
very small enlt ivator hut ratlu*!* tin* larger estate owners. As 
already intimated, little has h<*<‘n done in tin* West Indies to 
])r'ovid(‘ ('Pedit facilities for the p(‘asanl pi*op!*ietor ex(*ept in 
daniai(*a and St. \ ineent. and (‘\e‘n in tlu'se* Colonie*s the systems 
have lu'ver hetm such as are* likely t,e> se*enre* eonlinnous de^vedop- 
nient. and edlee*! soe-ial iinpj'oveMuents as well as purely e'coneariii* 
ones. 


RKslMK. 

We* have* now sue*te*lie*d ill outline, ihe chief e'tf'orts that have 
he^eii made in t he*We\st lndie*s ;ind Bril ish (Iniaiia to provide* 
(credit faeililies fer the ])easant pr<>})rietoi* from 18119 to the end 
of 1913. WeO lave* seem that tln^ agitalioii began with appeals 
for Haiffeisen hanks first in Trinidad, then in British Cxiiiana 
and Jamaica, ihit the agitation was ineffective as regards tlie 
Raiffeisen system e>f e.u-operative credit. In fact, little has been 
done to introduce a credit system of any kind feu' the* henelit of 
t/he small holder ex( e*pt in Jamaica, and her** it was only in ti c 
fa(*,e of natural disasters and with e'opious financial fostering on 
the part of tlie Governnu'iit that anything has been ac tually done*. 
It must he admitted. Inweven. that in regard te) St. Vincent, 
prospects of development at the* present lime are favourable. lu 
Trinidad, the records merely show a rotatiem of motion'^, com- 
mittees and reports, and one (*au only eenu-hide that the sixnal 
and economic conditions obtaining in lliis Colony present almost 
insuperable difficulties. Yet the fact remains that in Trinidad, 
the Windward Islands, and Britisli Guiana to-day. the need for 
co-operative banks is greater than ever it was. A big t*eonomie 
problem, theirefore, urgently awaits solution 
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AgbiculturalCeedit IN India and in Tropical Possessions 

OTHER THAN THE WeST INDIES. 

Most ot the previous literature on agricultural banks tor the 
West IndiovS has dealt principallv with ore»dit movements in 
Western Europe. In this paper it is proposed to review as tar as 
possible such ettorts as have been made in parts ot tlie Tropics 
other than the West Indies. Any successful results that hav(^ 
been obtained then* will, it is believed, be more applicable to 
West Indian conditions, and the failures may help to 
solve some of the W(*st Indian diniculties.^ 

CO-OPERATIVE CREDIT IN INDIA. 

It is a rather interesting circumstance that the co operative 
credit movement in India commenced about the same time that 
that subject first received definite attention in the West Indies, 
But wliereas, as we have shown, there has been no satisfaotoiy 
development to nicord in the matter for t hese colonies, in India, 
the measures introduced ten years ago have* proved a success 
beyond tlu^ dreams of tlH‘ir most enthusiastic* advocates. 

The initial st(*p \^'as taken by the Indian Oovea-nment when 
it passed, in H)0h the Co-oyx*rativ(* Credit Scjcieties Act. This 
provided for the registration of co-operative socieli(‘s consisting 
often or more per.sons above thci age* of cight(‘en years. The 
members were I’ccpiired to i-esich* in the* sanu* town, village oi* 
group of villages, oi* (subj(*et to the* special sanction of the Kegis- 
trar for the Pi’oviiu^e) be* })er.sons belonging to the same tribe, 
class 01* caste. Tin* scieietios were divided into two (‘lasses, 

‘ rural ' and ' uihan '. A riii*al .society was (lefin(‘d as a .society in 
whicdi not Ics.s th^m fonr-lifths of the members were agrienl- 
turists, whilst an ‘ urban ’ society was one in which not le.ss than 
four-fifths of the memb(*rs wen* non-agriculturists. 

In the ease of tin* rural soeiet\', the Act provided tliat the 
liability of tie* memhers should lx* unlimited, save with the 
special sau(*tioii of the kxjal Government. In a society with 
unlimited liability each member was allow(*d only one vote at 
the general iiK-^etings (jf the .socaety. In the ca.se of a limited 
liability soc/iety the nninber of votes p<*r member was to be decid- 
ed by the bye-laws. 

The Act required all piolits of a ‘ rural ' society to be carried 
first to tile re.serve fund ; but as .soon as this reached a certain 
proportion of the total liabilities, or the interest on the loans 
reduced below a (certain percent.Age, the distribution of a bonus 
was allowed. 

In an ‘ urban ’ society, at least one-fourth of the profits had 
to be allocated to the reserve fund : but the law made it legal 
to distribute the r(*inainder as a bonus or dividend. 

Loans (jonld only lie made to members, except that an 
‘ urban* society could lend money to a ‘ rural', and vice x'lerHci. 

* As we go to prpss tlx* wriDir undorstnixls timt. both Trinidad and 
British (jJniana are now (1914) giving delinite altention to (X)-o|>(ii*ative credit 
systems in India. In view of the large eoolie po]>ii!ation in these (’olonies, it is 
somewhat surj^rising that action along this line did not suggest itself earliei-. 
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The liovernor-Geiieral in Conneil was empowered exempt 
societies from taxation and each local Govern] ncnl had lo 
appoint a Ke^istrar. Th«^ powers of tlie Registrar were made 
very wide. f>artir*iilai*ly in the mattei-of inspection and enf|uiry, 
and an imjtorlant duty of tliis elllcer was to he t]i» auditing ot 
the aoconnis of each society in his district at h ast once a year. 

woHKiNt; Oh 'mi: a( r axo <;KXEnAi. inuxotKs?. 

The wonderful strides inade under tliis Act will he apprecia- 
ted from the fact that- hy UU2— in eichi years— India possessed 
8,177 co-operati V(‘ ei*<‘dil societies having a total metnhership of 
403,000 and a working capital of £2,238,01 Mt. The amount issued 
in loans during th^\^’e;lr 101 I 12 was 1^1. lUl.OtlO. 

But success was not attained without initial difficulties 
having to he surmounterl. AppnK'iitlv hefore Th(‘ inihienco of 
the A(d had he(m lelt, the Registrar for the l.dnted Provinces 
classified th(*se dilliculties as. (1) those ’elating to the pc? .sea /?e/ 
of the society ( caste; : (2) its rules and accounts (3) ; the raising 
of capital. 3\) these may l»e .added (1) diilic’ult ies in connexion 
with the ttavelling of Ixegistrai’.s when on tour. Difli(.*ulties 
connected with casti* were solved hy th<‘ 1004 A(*t , as was also 
the prohlem of I’aising capital. In regaid t<» this lattia* rji*estion. 
the (TOvernnHMit ])laced money at the disposal of the Kegistrars, 
hut limited the amount whi^*ii might he lent to any society to a 
sum e<|ual !<» the amount act ually dcpositcfl hy tie* nx.mihers. 
But as well as this Goveianmait assistanct\ there (X'curred a 
goofl deal of semi-philanthropic invi^stment. ami a considerable 
amount af horrinving on the ])arl of the soci^dies. iji later years, 
from joint sto(‘l: hanks. 

ConskJerah’le liberty was allowed hy t he .Vet in regarii to 
the choice of sN'stem to he adopted. In a. vast (‘ountiw like India, 
with its varied ])e«»ples ami climate, no one system could possibly 
suffice. The nmst usual ty|*e adopted was the Raiif'eisen. 
generally without shar<‘s. hut sometimes wdh shares. The 
Schulze- Delit/ch ai]d the l.uzzatti ty])e also a])peared in some 
places, d'he reasons whieh might determine the choice of a 
partkailar type of society nattirally v.aried very considerably. In 
Burma, for instance, the Ltizzatti type was favotned ])ecanse tlie 
peasantry of tliat Province were better off than the Indian 
peasantry, hut were more improvident and required to he taught 
the virtue rf th.rift. In the Luzzatti system there is a hank 
account, and this appeals to human nature more directly than 
the Raiffeisen sy. hun. Yet as was pointed out by one of the 
Registrars, the mem hers of a Kailleisen society will hold moi < 
property their society, and i he members of the other 

type will hold mort money in their soc’iety. 

Turning to the subject of the durath)n and re})ayment i>f 
loans, it appears that during 11408-11, the average duration was 
about a year. For some time, as might he expeeted in thi' case 
of an improvident people, considerable trouble w.is occasioiit il in 
regard to repayment. In Bengal, it was at tirst found neces>ary 
to limit all loans irrespective of pur])ose to t»ne vtMr, and althongli 
ojpposed to the Raiffeisen principle, it was necessary to ihe educa- 
tion of thrift and piuictuality of the coolies. Afterwards this rule 
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was altered, and a loan for the cultivation of a particiilar crop 
was repayable when that crop was harvested ; loans for pur- 
poses which yielded profit more slowly were recovered in install- 
ments over a term of years. 

The average size of loans was about 20 rupees {X,21) in 
.Bengal and 100 rupees in Madras. 

The piuposes to which the loans were devoted also showed 
variation. During 1908-9 in Madras, 15 per cent, of the total 
amount loaned was utilized for trade purposes, the remainder 
being chiefly invested in agriculture ; in Jlengal 25 per cent, was 
devoted to cult ivation expenses and 35 per cent, to the repay- 
ment of debts. The lending of money for marriage and other 
ceremonies miglit scarcely seem to come within the functions of 
an agricultural bank, yet in Bengal neaily 3 per cent, was ad- 
vanced for these purposes. The explanation is simple. Unless 
it were permitted the nieinbei’s would raise much larger sums 
from money-lenders at exorbitant rates of interest. Indirectly 
the lending of money by the banks for these purposes educates 
the members to restrict expenditure for such nnpri^ductive 
purposes. 

The success of CO operative credit in India is seen from the 
fact that the average rate of interest on bank loans fell to about 
12 per cent., whereas that on loans advanced by money-lenders 
averaged about 20 per cent., or f-ver. Even the money-lenders 
themselves have been influenced by the organization and in some 
places have lent money to the banks themselves, realizing that 
a certain and regular payment of a smaller interest is l)etter 
tlian an uncertain exorbitant one. 

It will be readily understood that as the number of banks 
increased, a need was felt for central societies. During recejit 
years the number of these has increased rapidly. Their function, 
generally speaking, is to finance and to supervise the affiliated 
banks. In Bengal the central societies have become regular 
federations. Each seeks to develop co-operative societies within 
its area and to carry on banking business with them, besides 
exercising a controlling and regulating influence and settling all 
matters of joint importance. 

Although most of the central societies were constituted on a 
limited liability basis, some, on the other hand, arose on the 
principle of unlimited liability. Such, for instance, was the 
Kirnapur Society in the Central Provinces, the members of 
which were rural societies which had accepted unlimited liability. 
As far as information is available this remarkable-— one might 
almost say ideal— organization has worked quite satisfactorily. 

These central banks obtained their capital from different 
souroea There were first Government aavances : these have 
shown a tendency to decrease. While societies are in an experi- 
mental stage and their establishment is to be regarded as educa- 
tional, advances by the Government are advantageous, and at 
the outset perhaps essential. But the aim should be to obtain 
money for business purposes from business sourcea The favour- 
able terms of Government loans obscure the real commercial 
position of a society. 



45 


The otlier poiirces of (japital were deposits hy members, loans 
from other sooie, ties from non-ineinb<*rs. and loans from joint 
stock banks. This lattei* soiiroe is (»f much interest and inipro- 
tance and will be referred to a^ain latei* on. 

CALSKS OF SI CCESS. 

Having now pr<‘sented a brief r(‘view ol' the putting into 
snijcessful action of co-operative oiedit amongst the people of 
India, one naturally iiujuires- To what was the snec^ess due? 
Tlie causes of success appear to hi* : — 

(1) The existence of a ( /(‘iitral ( loveniment to lay down 
tin* general principles, and local Governments to carry them into 
effect in detail. 

(2) The individual organization and missionary work of 
the Registrars. 

f3) Governiiient advances. 

(1) The regard shown foi* human nature, for customs and 
local circumstances. 

(o) • Honoiary’ assistance both in regard to organization 
and semi-philanthrop}". 

Co-()l*KRATIVK rUFDIT IX TkoFK AI. POSSESSIONS OTHFH THAN 

India and the West Indies. 

With the exception of Egypt, nut a great deal appears 
yet to have been done to provide easy credit for the small holder 
in tropical and sub-tropical countries otlier than India : though 
that which has been done presents several points that are 
interesting and snggesti\ e. In Ceylon some pi'ogress has been 
made in the matter of agricultural banks, but in this Colony 
co-operative seed and manure supply stores seem to have lieen 
found better suited to the retjuirenients of the villagers. A small 
store of rices for instance, is opened by the assistam^e of local 
capitalists or of the Governinent. :ind from this store, the villagers 
can get their seed rice at an int<‘rest of. say. 12 percent, paid in 
kind at harvest tinu*. 

The problem of organizing rural ciedit in (?enuan West 
Africa has for some time received the attention of the Imperial 
Government. One regards naturally with great interest, any 
attempts made in this direction by the country where the theory 
and p aetice of iiiral credit are so notably efti(?ient. But in con- 
trast with the great progress made by rural credit in Germany, 
it must be confessed that the Colonies of the Empire are still 
almost virgin soil in the matter of organization of such credit. 
The important proposal has been made that inspectors 
acquainted with Raiffeisen credit organization in Germany should 
be sent out by the Imperial Government to report on conditions 
and perhaps organize a system in the German colonies. The 
problems which ai*e to be (confronted in Africa aie naturally 
different to those obtaining in Germany ; and also, it ma}^ be a(ld- 
ed, to thoee in the West Indies. Cultivation is of an extensive 
character and capital for big permanent improvements and for 
extensive stacking is require(i. It has been suggested in 
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Germany that all the profits from sale and lease of lands should 
be handed over by the Governments to a State Credit Bank, 
which would, however, be quite independent of Government- 
control. More satisfactory seems to be the Bhodesian system. 
Here the Government of that couutry has established a Land 
Credit Bank the loans advanced by which must be invested in 
reproductive work. Since the farmer’s abilitj^ to repay increases 
each year, repayment is arranged on an increasing scale. It 
should be mentioned here that quite recently a loan bank has 
been established by the Government in German South-west 
Africa. An important and signitieant function of this bank 
is to lend, without real security, working capital to co-operative 
credit societies. 

In French West Africa considerable success has followed the 
introduction of a system of thrift societies. Senegambia, one of 
the Protectorates, depends on a single crop : that of ground nuts. 
It is very necessary, therefore, that the natives should have the 
necessary amount of seed to sow before the rainy season. To 
ensure this, the Government founded seed stores from wliich seed 
was loaned on condition that it should be returned at harvest 
time together with 5 per cent, interest. These worked success- 
fully, and the natives invested their seed : but unfortunately, as 
development began to take place the rate of interest was sudden- 
ly raised and tho consequences were soon felt in a reduction of 
the number of membeivs during the following year. Definite 
regulations have now been passed but they seem open to criticism. 

Before leaving the subject of agricultural credit in Africa, 
a brief account may be given of existing organizations in Egypt. 
There is first of all. the Agricultural Bank of Egypt, lliis 
institution was founded by Lord Cromer to free the improvident 
fellah from the clutches of the Greek money-lender. Although * 
not a co-operative concern, it is of interest from the West Indian 
aspect, inasmuch as it is an external attempt to improve the 
conditions of the small holder. It is a mortgage bank, but work 
is done with so small a portion as :}-acre of land as security, 
though it must be remembered that the value of cultivable land 
in Egypt is relatively very high. The instalments are collected 
by Government collectors, and names of defaulters are sent to the 
bank through the Government. 

Although this bank was looked upon as a more or less 
philanthropic concern, it pays a regular 7 per cent. 

In Tunis a system of agricultural mutual credit exists. 
Small societies on the joint and several liability of their members 
lend small sums for agiicultiiral productive purposes. Natives 
are admitted as members as well as the French farmers, the fact 
being realized that collective prosperity increases the value of 
the larger estates. Among the mutual credit institutes is a 
regional bank with headquarters at Tunis. The Regional Bank 
does not lend directly, but to groups of lenders constituting the 
local banks, each of which invests its capital in regional bank 
shares. So useful have these societies been found that the 
membership is rapidly increasing in spite of the precepts of the 
Korau» which forbid any good musulman, not profit on a loan, 
but interest in proportion to the length of time for which it is 
borrowed. 
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The Position in the West Indies, 

Careful consideration of the facts presented in the preceding 
pages makes it appear that in the West Indies systems of 
agricultural credit are recjulred whi(rh will serve, broadly s]jeaking, 
two classes of landowners : iirstly, those who cannot oiler real 
security, and secondly, those who can. Tin? former class may })e 
considered first. During the past ten years, there has been a 
land settlement movement in the West Indies, the object of which 
has been to remove the evil discovered by tlie Royal Commission- 
ers in 1897. Apai-t from Government land settlement, there has 
also occurred, during jwent years, a voluntary splitting up of 
the larger estates in many pla(‘es, and there now exists a large 
class of peasant proprietors who from time to time urgently 
require small amounts of working capital, that is (‘apital for 
reproductive purposes on their one-acre or five-acre holdings. 
Particularly in some of the larger land settlement districts, where 
members of the community are in close c<jntact, a system of 
mutual credit is eminently desirable — as desirable as a system of 
mortgage credit is, for obvious reasons, undesirable. P\)r these, 
societies of the Raiffeisen type, or the Raiffeisen type slightly 
modified, should prove useful and work satisfactorily. 

The demands of the second class of landowners-- the holders 
of larger properties -cannot, it is b(»lieved, be easily met in this 
wav --at least not at first. For such landowners, a co-operative 
loan bank is wanted —an institution whose object is to facilitate 
land developement, particularly, in (jolonies like British G’dana, 
British Hondiu as, Dominica, and St. laicia. As well as doing 
this, the loan bank would a.ssist in the matter of providing work- 
ing capital in the way that the Barbados Agricniltural Bank does. 
It is very necessary to regard th(» demands for tu'edit of the small 
and lai*ge landowner separately. And the reason why is obvious, 
when we come to consider the method of establishing the banks. 
In starting an unlimited society on the Raiffeisen system, the 
essential thing is to begin in a very small way, to restrict the 
area of operations mid the number of the members of each bank. 
In a limited concern, the larger it is the better. With the 
Raiffeisen system, each bank is a unit, and the aim should be to 
increase the number of these units and e\ ntually establish co- 
operation amongst them in order that a central bank may be 
formed, which will correspond very closely to the land credit bank 
for the larger proprietors. This latter point fiowcA er, affects the 
future more than the present, and we may turn now more profit 
ably to a consideration of tlr^ conditions of establishment. 

It is not necessai*y here to dwell upon the wonderful strides 
which we have seen to have taken place in regard to mutual 
credit in India, nor to treat again at any length the subject of 
the successful establishment of land credit i)anks in German West 
Africa, Tunis, Queensland, Rhodesia and in other tropical or 
sub-tropical countries. But it is necessaiy to dwell upon tliis 
fact, that the success in India— in a country, be it remembered, 
offering far greater social difficulties, and a far wider range of 
general conditions than the West Indies— success in India 
has been due not to Government money, but to Governmeiil 
organization. In the West Indies there have been spasmodic 
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monetary grants from the Governments for purposes of 
capitalization, and although in the initial stages of mutual 
credit banks, and indeed of the larger limited banks, 
Government capital is desirable, perhaps, absolutely necessary, 
it is not in this direction mainly that the money ought 
to be regularly expended. To be independent of Govern- 
ment capital should be the bank’s principal aim, because 
the favourable terms of Government loans obscure the real 
commercial position of the society. But in the direction of pro- 
viding a staff of registrars and inspectors— a special credit 
department — financial assistance may very well be given by tlie 
State. Benevolent control and energetic stimulation are, indeed, 
the first essentials. Added to this it is necessaiy to have uniform 
legislation. St. Vincent has been the fii’st to take any definite 
step in the West Indies in regard to legislation to encourage the 
Raiffeisen credit system. The Ordinance, which has recently 
been passed, provides For the registration and for the provision of 
capital to properly accredited societies ; but it does not appear to 
make sufficient provision for Government supervision, and for 
that missionary work which will be necessary in the early stages. 
It may be understood, however, that this important side of the 
movement will not be neglected. In India, a great deal of help 
has been afforded by ‘ honorary ’ [)romoters, and it may be ex- 
pected that the same interest will be shown in St. Vin(‘,e)it. It 
is not likely, however, that the ])eople themselves will move, or, if 
they do, will achieve satisfactory results unless there is a benevo- 
lent but firm guiding hand. 

There is reason to believe that agricniltural credit societies 
in St, Vincent will receive assistance from the Friendly Societies. 
This would be likely to prove very helpful as a means of encour- 
agement, and possibly as a source of capital. It will be remem- 
bered that in India the re<juirements of the people as regards 
loans for ceremonial and other non-productive purposes are met 
by the agricultural banks. In the West Indies, the peasaiits 
commonly rely upon the Friendly So<;ieties for such advances. 
It is a cjuestion worth considering whether the graiiting of loans 
by credit societies for purposes other than agricidtui*al, might 
not stimulate the investment of capikil in these banks. 

Whether the example set by the Government of St. Vincent 
will be followed by other Governments remains to be seen. The 
step will no doubt be regarded as an interesting experiment, and 
the results cautiously awaited before any extensive action is 
taken. From the idealistic standpoint, a general Act for the 
whole of the West Indies, to lay down the general principles on 
which credit systems are to l>e managed is desirable ; though the 
actual application of them must be left entirely to the local 
authorities. Unfortunately, under existing conditions, this is 
impossible, and each island will follow its own policy. It cannot 
be denied, however, that agricultural credit affords a strong 
argument in favoiir of Federation. 

As is already intimated, it is as yet too early to discuss the 
question of central banks and the employment of joint stock banks 
as a source of coital. There is no harm, however, in keeping the 
future in view. It took, in India, only two years for the need of 
central banks to be felt. According to the latest information, six 
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societies have already been registered in St. Vincent and a deti- 
nite move is stated to be taking place in Trinidad. A large num* 
her of societies will not be able to exist to the best advantage, 
independently, A central organization, even if only to handle 
surplus capital, will soon become necessary. It is highly impor- 
tant to bear in mind tliat organization is in itself security. On 
this security, in England and in India, satisfactory arrange- 
ments have been ma<le lietween socaeties aiul joint stofjk banks by 
the Government, whereby (,*apital can 1)0 oi)tained by societies 
from this source at reasonable rates of interest. With the present 
spread of banking establisliments in the West Indies, such an 
arrangement, in time, might be e(|ually possible. It is of interest 
to bear in mind the fact that capital is scarce in Canada and 
commands a high rate of interest. Ho that for the present it 
might be considered likely that any banking establishment in the 
West Indies coniu^ded with Canada would be more ready to give 
high rates of interest on the surplus capital of amalgamated 
credit socneties rather than lend thes«^ societies capital at a low 
rat^ of interest. Similarly it. is to be considered probable that 
English banks would be more ready tr) make loans. The relation 
between joint stock banks and agricultural (*redit societies is a 
matter of great. ini[>ortan(*o, and an investigation of the Cjuestion 
will be one of the lines of co-operative activity in the fiiti»re. 

We cannot conchuh' these general remarks without some 
reference to the probable value, in the West Indies of co-operative 
seed, manure and insectitude societies. In Ceylon, Tunis and 
Senegambia, considerable success has {ittended the estahlishinent 
of such organizations, particularly where local conditions will not, 
for the present, allow of the formation of money-lending societies. 
The subject has rec^eived some attention in Grenada, but, of 
course, the rate of progress along this line of co-operative credit 
will largely depend upon the extent to which the Government 
will continue to provide seed and insecticides and the like free of 
charge or at a I'ednced cost. The (piestion brings up once more 
the subject of the expenditure of public funds for agricultural 
purposes. The simplest course, and the one involving least 
trouble, is to lend or give material assistance direct ; but the 
reader will have realized that in the opinion of the writer, the 
best policy and the one calculated to have most lasting effect 
is to expend public funds upon the appointment of public officers, 
.whose duty it is to encourage self-help and thrift, and to back 
up legislation i*elated thereto by means of personal contact Avith 
the people tbemselves. 
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SAINT VINCFAX 

AN ORDINANC’K foi* <lit‘ rogisi ion, t'lirrmr- 
ligemeni and assistaiu*** of Agricultural 
Ocdit Soci^t under tlm RaiMeisen system. 

[Hxf Amiust, IUht.\ 

B(* il nmrtod by tlie (Joveinor with the advice 
and coiiHent of the Tiegi.slative Council f)f Saint 
Vincent as follows — 

1. This Ordinance may be (*ited as The Agri-si>o»tTiti.> 
cultural Civdit Societies Ordinance, 19L). 

2. The Registrar of the Supreme Coinl- of .Judi- J^tKistr.u of 
cature, hereinafter called the Registrar, shall be thei/mjV*‘iLglstl'l! 
Registrar of Agricultural (Vedit Societies nn(ler 

( trdinaiKje. <»rdiMum r. 

8. All Agri(udtural Credit Societit^s wishing to 
ol>tain the benefit of this Ordinance sliall be registered 
iJiereunder. 

4. Any Agricultural Credit Society desiring to Re<;istr!itinn (.f 
be registered under this Ordinance shall through the 
Secretary make application in writing to the Regis- 
trar and shall supply him with — 

(a) The name and office or place of business 
of the Society, 

(b) The names and addresses of the Secretary 
and Treasurer, 

(c) The names and addresses of the Trustees, 

(d) The names and addresses of all members 
of the Society. 

6. The Treasurer of any Society desiring to be 
registered must he either a Minister of Religion or 
a Justice of the Peace or some respectable and respon- 
sible person to be approved by the Governor in 
Councu. 

6. The Secretary shall at the time of apv>lieation Feo f<»r registm- 
for registration of the Society pay to tlie Registrar 
a fee of five shillinga 



Before registering any Society the Registrar 
trar. shall with the assistance of the committee to be 

appointed as hereinafter mentioned satisfy himself 
that the Treasurer, Secretary and Trustees of the 
Society are persons of good repute and character 
and tliat the Society is constituted in accordance with 
the rules contained in Schedule I to this Ordinance. 


Minimum num- 
ber of membera. 


8. No Society shall be registered which consists 
of less than twelve members. 


Notice of 
registration to 
he given. 


9. Upon the Registrar bein^ satished as in section 
7 mentioned, he shall register the Society under this 
Ordinance and shall send a certificate of such registra- 
tion to the Secretary thereof and shall cause the fact 
of such registration to be notified in the Gazette. 

10. (1) The Registrar shall keep a hook in which 
shall be entered : — 

(a) Tlie name and office or place of business 
of each registered society, 

(b) The names and addresses of the Secretary. 
Treasurer and Trustees thereof, 

(c) The names and addresses of all members 

thereof. 


(2) It shall be the duty of the Secretary of every 
Registered Society to keep the Registrar informed of 
any change in the office or place of business of the 
Society and in the names or addresses of the Secretary, 
Treasurer or Trustees thereof and he shall likewise 
notify to the Registrar the death or withdrawal of any 
member of the Society and the names and addresses 
of any new members and the Registrar shall make the 
alterations thereby rendered necessary in the book to 
be kept by him under the provisions of this Ordinance. 

(3) The Secretary of any Registered Society who 
shall be in default for a period of one month in giving 
to the Registrar any information or notification 
required by this section shall be liable on summary 
conviction to a penalty not exceeding forty shillings. 

Societies to i)e 11. Every Society re^stered under this Ordinance 

governed by the Rules set out in Schedule I 
Schedule I. hereof, and the provisions of the BViendly Societies 
Act 1843 shall not apply to a Society so registered. 

s^istered 12. A Society registered under this Ordinance 

OTbe*«a^in“®niay sue or be sued in the Courts of the Colony in the 
??StJi name of its Trustees. 

ooTernor in 13. It shall be lawful for the Governor in Council 
Sike&Sw^to application of any Registered Society to 

regi«tered advance by way of loan to such a Society a sum of 
^ut of any surplus monies of the Colony in the 
the aggr^te hands of the Treasurer for the assistance of such 
Soo."^ ** Society. Provided that the total amount of loans to 

Societies under this Ordinance outstanding at any one 
time shall not exceed the sum of ^00. 
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14. The following provisions shall apply to loans 
granted under this Ordinance : — 

( a) The granting or refusal of a loan shall be 

in the absolute discretion of the Govei*nor 
in Council. 

(b) The amount of the loan or loans to any 
one Society shall not be larger than in 
the proportion of Five j:>ounds to every 
member of the Society. 

(c) All loans shall be for not less than nine 

and subject to any renewal which mav 
be permitted by the Governor in Council 
for not more than twelve months. 

(d) The Governor in Council shall have power 
on being satisfied that t here is good and 
sufficient reason tlierefor to call in a loan 
at any time, and to take all such proceed- 
ings in the courts as may be necessary 
to recover the full amount of that loan. 

(e) All loans shall hear interest at the rate 
of 6X annum payable half-yearly. 

(f) All loans shall he made on the joint and 

several liability of the Trustees and e\'ery 
meniber of the Society. 

(g) The Trustees on behalf of all the members 
of the Society shall enter into an agree- 
ment for tlie repayment of the loan and 
the payment of the interest thereon in 
the form set out in Sche(fule TTI, of thivS 
Ordinance. 

(h) The Governor in Coimeil sliall have power 
at any time it may in his opinion appear 
requisite to do so and shall at least once 
a year instruct a Public Auditor to 
investigate and to report to him regard- 
ing the organization and the administra- 
tion of its business of any Society 
registered under the pi^ovisions of this 
Ordinance. 

15. It shall be unlawful for any Registered no part of a 
Society that has obtained a loan from the Governor 
in Council knowingly to allow any part of sucli loan applied to imy 
to be applied to any purposes but those incidental toi51c'iJentarfe> 
agjrioulture. The Trustees of any society contravening 
this section will be liable on summary conviction to 
a fine not exceeding £20. 
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shall be unlawful for any Kegistered 
Gove*^mor In Society wliich haft contracted a loan or loans from the 
mayTot borrow Coiiucil Under the provisions of this 
from private Ordinance to borrow in addition from private sourcefi 
wnsent having firftt obtained the consent thereto of 

Coiincir Oovern<»r in Council. The Trustees of any Society 

contravening this sectioji will be liable on Hummarv 
conviction to a tine not exceeding £20. 

17. The lull details of any loan iua<le t<» any 
Society registered under this Ordinance shall within 
48 hours of the loan being made be duly i‘ecordcd In 
rhe Trust ;e«\s of the Society in the Registrar's Office 
and ftiicli record shall be open to public inspection. 
Any Trustee (jf a Society failing to (*arry out the 
provisions of this sect ion shall be liable on siiniinary 
convietion to a tine not ex(^eeding £5. 

*ioinrcomm^^^ (ioveriioi* iu Council shall appoint; a ('oin- 

tTLwT mittee to assist the llegistiar in bis en(piiri('s nmler 
^ soctioii 7 of this Ordijiaii'je and may make regnlat ions 
reguiatioiiH as to the scope and manner of such emjiiiries and 
generally may make regulations for the carrying out 
of the provisions of this Oidinanoe. The Governor 
in Council shall also have power to repeal, amend or 
to add to the rules set out in Schedule I and to tlu‘ 
forms set out in Schedules II, III and IV hereof. 

19. The llegistrar shall not he hound to give any 
reasons whatsoever for any refusal to register a Society 
under this Ordinance, but an appeal shall lie from any 
such refusal to the Governor in Coiincil whose de(‘ision 
shall be final. 

20. The Governor in Council shall have power for 
such reason as may appear good and sufficient to him, 
at any time, to cancel the registration of a Society 
registered under the provisions of this Ordinance. 
Provided that such cancellation shall not be taken to 
affect the joint and several liability of the Trustees 
and every member of the Society at the time of its 
dissolution, for the repayment of all outstanding loans 
made to the Society during its term of registration. 
h, notification of any such cancellation shall without 
undue delay be published in the Government Gazette 
and in one "at least of the local Newspapers. 

OoramencoTTient 21. This Ordinance shall come into force on a day 
to be proclaimed by the Governor in the Gazette. 
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SOHKDULE I. 

Rules for the goveniment of Afp-kulturaJ Credii SinupHe;, 
registered under this Ordi nonce. 

K— Xamk and Objkct or tkf Sodfty. 

(a.) The Society shall be railed the “ Agiicuitural 

rtedii Society/’ fts registered Oificr is Si Vincent, B.W.I, 

(h.) Its object is to improve the situation of its members, both 
materially and morally, to take the iiercs^ary ‘•tep^ for the same, to obtain 
through mean^i of the common gum inter thr mvessary capital for granting 
loans to niembcrs for the de\ rlopment o\ ihrir lands and business, and to brinr 
small capital into proilnctive ii.sc. 

'I'hr great niidorlying piimuph ol ibrSiirirtv \'> mntuaf co opci'alian d\u\ 
mutual linbi fit)/ on tbo part of the inembns, burmwing and lending beimr 
roiiHned to the members (lit>msel\rs, all of wluuii belonging to one tiarliiTilaT 
\dllage or distriet being well known to eaeli tulier and llirrefore nnituailx 
interested in tbe fnltilment of carli others engaorments and obligations on 
whieli tlio success of tbe Soetety entirels depends. 

A great educai ional iiiHuoiU'c is desired to !»»• exereised by tbe Soeietv m 
its insistence ni»on gfMxI eliaraiter. upon piopei nn’est incuts, pum-t ualit V nl 
rP]>avm<Md and by the instruction it gixesas lothe proper xabn* ot mono\. 

^riie Society rests on a <‘liristian and patiiotie fnundat i«jn. At inoeiings 
and in all tbe activities of a society, opinions and measures i*t a religious or 
politiiMil (‘baractci are absolutely prohibited. 

(r. ) Loans to mem lavs shall only be made on uomlition that the pm- 
|iOse for which money is horrowed is sueh that tlu*rc is a snflieient prosp. r‘t ot 
the repayment of same by tlu* prod net ion oi business whieli if will enable the 
borrower to efteet. The ohj(‘Ct of a s<x*iety is not to furnisli the entire or 
major pari of a meniher’s workim: capital hut t«» siifipltumml it. 

d.) The Society shall not eoii.sist ot less than 12 .Members. 

I T. -- 1 »OK KOW I \ I . Po W KUS, 

Tbe Societx may receive deposits or borrow money at interest irom persons 
other than members. The unlimifrd hahilify of all and ever\ niemlier of the 
Society, shall lie the guarantee for the repayment of such deposjis or ot such 
liO; n.s iKirrowod by tbe Society. (See also Huh* \ll.i 

Sliould the Society however have contracted a loan or loans from tin* 
(lOvernor-in-Conncil it shall not he hiAvfnl for the Society to horrow in 
addition from private sources without having first ohtaiiUMl the consent thereto 
of the ( Jovcrnor-indyonncil (vide Section lb of the Ordinance.'* 

riT, — .MKM HKKSHTr, 

1 1 ) The Society shall I'onsi.sl of — 

[a.) Original members, Ix-ing bonscboldeis or occupiers of land rc.sident 
in the District of . who have uniter! together to 

form the Society. 

{/>.' Any person of good churaelei, lesidenl in the District of 
, who is a househokler or an occupier or 
owner of land in the said distiii^t, and uho.sf liability is not already pledged 
by Membership in a similai ussix'iation, Avbo may be elected at a general meet- 
ing to lie a member of the society on lii.s or her application. 

(2.) Any i»crson desi- oits of hocoini ng a Mcmht'r must till up and .sign 
a Form (See Form 1, Schedule Jl) and forwanl the same to the Secretary. 

(8.) Any member may retire after giving at least six months notice in 
writing of his iiitentioii .so to do tothcStMuctary ot the S<)ciety and upon payment 
of all monies duo by him to the Society. Any menihcr .‘^o retiring reinnins- 
liable in re.sfACct of all loans ma<h‘ to the Society uiiring Ins membership so 
long a.s any part thereof or interest thereon remains unpaid. 

(4.) The Committee of Managouicnt (vide Kiile VUl) shall have the 
power to exclude any member who may become insolvent, or Vic in arrears for 
unduly long i>eriods with payments on^ share (‘apital of interest due or of 
capital borrowed or who may in any .serious way imjiaii' tbe general interest 
or prestige of bis society. Provided however that such member, after e.xclusion, 
shall continue to be responsible for any loans made to his society during the 
tertmi of his membership. 
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IV.— Shares and Entrance Fees. 

Every meml>er on joininjjf the Society must hold a share, such share shall 
not he less than four Shillings, the amount and time for payment of same to be 
determined by the General Meeting of the Members of the Society. Any 
person joining a Society after its formation shall in addition to the aforesaid 
share pay an entrance fee of two shillingH. No dividend shall Ixs payable upon 
such snares and entrance fees noi* shaU they be leimid to tlie Members, such 
shares and entrance fees Iniing deposited as a Reserve or Gtiarantee Fund. 
(Vide Rule XllL) 

V. — RnmTS a'nd Liabilities of Members. 

(a.) Every Memlier of the Society shall l>e entitled to oVdain a loan 
from the Society for specified and a))prove<i purposes in accordance with Rule 
XI. Every memV>er shall l>e entitled to attend the General Meetings in which 
the full powers of the Society are vested to vote for the election of the Com- 
mittee and certain officers and to claim all information required concerning tlie 
solvency and good management of the Society. 

(6.) All moneys payable by a Member to the Smnety are deemed to 
be a debt due from such Alcmber and are recoverable as such in the Civil 
Courts of Law. 

{€.) If any claim on the Society made under Rule XII, which the 
Society is unable to satisfy, or if a Member fails to pay any Loan and the 
Reserve Fund is not sufficient to meet the deficiency, an equal levy shall be 
made on every Member for the purjiose of realising the amount required. The 
Members of the Society are jointly and severally responsible as such for the 
imyment of all monijys txivrowed by the Sewiety and may l>e sued in the Courts 
of Law for the same but each Memlier of the Society shall lie liable only for 
Loans advanced to the Society during his meunbership. 

(d.) In the event- of the tleath of a member, the liability of fiis heirs, 
executors and administrators shall extend only to sucfi loans as may have been 
contracteil with the Society by him and which remain unpaid at his death, 
together with the interest thereon, and to such loans as may have l>een made 
to the Society during liis membership. 

VI, —General MEETiNiiS of Members. 

(a.) The first Meeting of Mem tiers shall have the same powers as are 
herein given to the annual ftoueral Meeting. 

(6.) An annual General Meeting of the Mcmliers of I he Society shall 
be held in the month of Alay ejicli year. At such Meeting at which three 
quarters of the members of a society shall form a ijnoriim the Chairman of the 
Committee shall preside and shall present a Repoit and full Statement of 
accounts for the preceding year and the audited balance Sheet which it shal 
be the first business of the Meeting to consider, ami if satisfactory, to approve. 
Tho Chairman shall also report U])on the other transactions of the Committee. 
The Meeting shall then decide any a]qR*al referred to it against any decision 
of the Committee, brought by a member. The meeting shall then proceeil 
to elect the Committee, Trustees, Auditors, and ap^xiint a Treasurer and 
Secretary. 

The meeting nnll aUit fie at each annvAil f/eneral meetimj by resolution^ 
the total amount of savings deposits that mag Ite accepted^ the total amount 
of loans that uaxy he contracted and the maximum of the toted advances th(i^ 
any member of the society may hold at any one time during the next year, 

(c.) A special General Meeting of members mav be called at any time 
by the Committee ; or on receipt of a demand signea by not less than one- 
fourth of the members stating their reasons for* calling a S{)ecial General 
Meeting. 

(d) No member whatever his interest may be shall be entitled to 
more than one vote iqxm every matter submitted "for consideration at any 
Geni^ral Meeting. 

VII. —The Comm^ltteu, 

(a.) The Society, at its annual General Meeting, shall electa Com- 
mittee of Manigement, consisting of not less than five members who 
shall be eligible for re-election on the expiry of their term of office* 
No member efihe GommUtee or Office Bea/rer shall receive salary or any other 
remaneroMon cmy condition^ whatever* 
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{b.) Duties of the Com^nittee. Ccmiinittw slinll its oN\n 

.Chairman, wiio .sliall nreside at the (ieiieial and Coiniaittee Mc-ctiiijzs ut tVif 
Society and who shall have in divisions, only one vote. The (Committee shall 
meet as often as the necessary business of the Society shall require ; three to 
form a quorum. It shall arrange for at least two of its members to attend in 
X’otation u|X)n every occasion on wdiirh the registered oflice is o])en for the 
trarisaction of the business of the Sofiiely. 

(r.) It shall draw up a prospect iw of the Society, record the names ot 
the Committee, Trustees, Treasurer, aiul Seeretar>' ; the Registered othces, 
the day and time of Ordinary Commitiee meeting.s, tix the interest and exj:>eu.sc 
to be charged for loans ; and the terms and advantages otiered to deiX)sitors. 

It shall also have power to <le<ude questions eoneei’ning (a) the }mrchase 
in common of farming rec|nisites and {b) the siile in common of farm produce 

(ft.) The procedure of Ordhmry Committee Meetin^js . — The Secretary 
shall reati the Minutes of the previous meeting. The Treasurer shall then 
present a Statement of Accounts showing the loans nutstanfliiig, deposits on 
hand, and the amount ot tlie Reserve Fund togethej’ with the iminlwr of 
members. This statement shall he <‘her*ke<} and sigufsl hy the meinl>ers of 
the Committee. 

The Secretary shall then report as to the iu'-lalments or repay menls due 
8nd unpaid and tlie action lobe taken ;n ear h ease ^\ill thereupon be deter- 
mined. 

The Secretary shall llion prc.smrt any applications i«n loans aitd tin* Com- 
mittee will rleternrirre wliir lr can be grantcrl. 

Any s|>ccial ((uest ions submitted for- thr- considmation ot the Conrniittec 
shall then be dismtssed. 

Sped, at Duties of the Committee.^ Tire (.’onnnitter* sludl satisty it^elt that 
all rules have been com] died with; consider irhether there has been any altera- 
tions in the status of any inirnorer or his ,suretb>s^ if on i/, o hleh irotddjnsfify 
special aeti<tn beiny iakeu for (he ter mi oaf ion of any Loan ; appoint any person 
tney think desiy'atde in order to aseertain trhetlier all Loans yr anted, are beiny 
m^for the purp<ts*>s f<n' irhich they ireye obtained or (tre intended. 

The Committee .shall tix the rate of intere.st for all Loans and have grower 
to alter the same after giving nronths notice to the borrower-. 

The Committee of ManugemcMit shall direrd th<‘ S»‘oretarv to supply all 
Returns required hy the Registrar-. 

It shall also be the <lnty of the Commitiee of Managemmit to keep open 
at all timers, a r'Opy of the last aim rial halance sheet of the Socic-ty for the time 
being together with the Rejrort of the .\nditor-s. for- the inspection of the 
Meinbers of the Society, or of the Rrgistr-ai- or of sny pei-sori appointed by 
him for that piir}K)se. 

Vacancies — Vacancies O'-CMttring on the Cuinmittec through death, resigna- 
tion or removal, shall he filled at a Special (General Meeting of the Society 
which shall forthwith he summoned to elect a momher to till the vacancy. The 
Member so elected shall remain i.i (itfiee uni il the siieeei «'»ng annual Ceneral 
Meeting and will then he eligible for re-eleetioii. 

VIII. - TiiK Tri stkes. 

The General Meeting shall eUct two Trustees to hold the pro^ierty of the 
Society. The Trustees shall place any money belonging to the Society not 
required for I^ns on deposi ui the (iovernment Savings Bank or in any Joint 
St^k Bank. No Trustee shall receive any remuneration for services rendered. 

Eaoh Trustee shall give securitv in his own personal bond and in one 
solvent surety for the funds of the Society in the jHisse-ssion of the Trustees, 
in such sum as the Committee of Management may decide is reasonable. 

IX. —ThK TUKASlThEK. 

The annual (.leucral Meeting shall appoint a Trea.Mii-er nho shall be either 
a Minister of Religion or a Justice of the Foaee or some res^ieetable and 
responsible ixei'son aixproved bv the ifoveruor in (Council and who shall by 
virtue of his office be a Meml)er''of the Committee. H(‘ shall receive from the 
Secretary all monies paid to him on behalf of tire Soedetv. When the sum 
deposit^ with the Treasurer exceeds an amount fixed by the Committee such 
excess shall be iiaid to the Trustees for investment in the Covernmeut Savings 
Banker any Joint Stock B:i!ik (See Rule VUl). If the Treasurer wishes to 
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resign the position, a Special General Meeting of Members shall be called to 
elect another Treasurer. The Treasurer may also hold the position of Secretary. 
The office of Treasurer shall he purely an honorary one and he may or may not 
Ik) a member of the Society. 

The Treasurer shall give security in his own ]>ersonal bond and in one 
solvent surety for the funds of the society in liis j)OSsasaion, in such sum as th« 
committee of mnnageinent may decide is reasonable. 

X, Thk Seckkt.vuy. 

The annual (lieneM'al Meeting shall ap(M>jnt a SeereUiry. The duties of the 
Secretary shall be. — (o) To alteml all meetings of the (ieneral Society or 
Committee of Management. (6) To keep a Register of names and addresses of 
all Members, (o) To su]iply Forms, Balance Sheets or other particulars 
recpiired by Members, (rf) To record Minutes of Meetings and the whole of 
the transiictions of the Society in the hooks provided. (<?) To conduct all 
correspondence, (f) To receive and de|>o.sit with the Treasurer all monies 
received on ladialf of the Society, iff) To rt*ceive all applicatUuis for Loans or 
notice of withdrawals of l)ej)osits and to bring the same before the Committee. 
(A) To pi'epare receipts uml other documents in the form arranged for the 
signature of borrowers prioi to their taking the Loans sunctioiuHl. (i) To pax 
to members or others amounts authorized to he paid by the Committee. 

Ill addition to these general duties, the Secretary shall i>repare the 
auiinal PinaiK'ial Ketnrn ami Balaiu'e Sliei't and shall at fend upon fhe Auditors 
when making the audit, produeing for their hispecrtiim vouchers hn* all pay 
nients xvhic’h have been made on btdialf of the 8o<*iety, 

The Secretary shall be an Houoraiy Ulheer. and may be the Treasurer 
aLscrin which latter case he may or may not bo a member of the Society, 

The Committee may immediately suspend the Secietary for any irregu- 
larity in the performanei' of his duties, and appoint a substitute 'rhe Secre- 
tary shall have the right to a[)|anil to a Special < General Meeting. 

The duties of tlie Secretary max be shared xvith certain members of the 
Committee, if so approv<i<l by tlui (’ommittce, or th(‘ Cbmmit.tee may sanct ion 
the employment of a clerical assistant for some of (ln‘ staL;d work and in this 
case the expenses of such assistant shall he didVayed from the funds of the 
Society as the (Committee may determine, hut sneli assistant shall not be 
a member of (he Society, nor entith^il to borrow any of the Piinds of the 
Society. 

The Secretary shall gixe security in his oxvu [K'tsonal bond and in one 
solvent surety in such sum as the (yoininittee of Management may decide is 
reasonable, for the funds ot the Society xvhich will in the eonrsc of business 
pass through his hands. 

XI.~~],.OAISS. 

(a.) Loans, when approved by the Committee, shall fc granted to 
uiemVxjrs who are able to obtiuii either one or two sureties as may be approx^ed 
by the Committee or who can give such security as tlio Committee may deem 
sufficient No member xvho is in possession of money lent to him by the Society 
shall be af;cepted as surety for another memlwr requiring a loan unless the 
members of the Committee are nnnnlmous that it is safe to accept him. The 
application shall be forwarded to the SecTctary and considered by the 
Committee. 

(6). Members who desire to obtain a Loan shall fill up a form (sec Form 
IJ, Scheilulc JI) stating the amount refuuiecl, the object for which it is required, 
the term foi- whi<;h it is asked, whether it is desired to repay the Loan by 
instalments, xvith the security offered. 

(c.) If the Committee are satisfied xvith the trustworthiness of the 
the applic'aut, the sufficiency of the security offered, the profitableness bv 
productiveness or saving which the use of the loan may effect, and if they have 
sufficient funds luuter their control they itmy sanction the loan. 

(d.) No loan shall be granted fora period exceeding one year, or to 
any person who is not a registered member of the Society. 

(e.) If the (/ommittee decide that the loan cannot be ^rranted from 
lack of funds or aught else, or if they think proper to postpone the cotisidera-* 
tion of any application, the Secretary shall notify the applicant to that effect. 
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(f.) If the Iranis repayable hy instalments, prompt payment must 
l>e made and no excuse accepted for non-paymeal. 

Any want of faitliful compliance shall render the horrowei liable t«> lia\ » 
his full Loan immediately recalled. Wheio si(;kncss or other sufficient catise 
ia duly notified to tin* SecTeiary hefoiv ati instahmmt is due. the Committer 
may extend the time for repayment of an instalment. 

(.7) The interest to be charged 011 Loans shall in no ca>c exceeds; 
f>ei* annum. Tin* interest shall be. jiavahle at the time the Cojumittce deter- 
mine blit in n(J < as(‘ later than tin* saiiu* date ns the loan i-% ref»aval»Ic. 

(A) W'heii a loan Is ‘^aiui iiHird, tie- Imui on er ‘•liould he notiticd to 
that effect hythe t?ecretary and if the l»>i rown doi*^ not consent to take the 
fioan on the terms otfere<l l)V the (ommiltee within one week fiom the date 
upon w^hich assent is given, (he Committee shall not he lujkl lionnd to complete 
the Iviian. If the borrower consents to aceept the forms olfer(‘d. then hefon* 
(he amount lie advanced the borrower and his sureties, if any. sluill execute 
a in’omissorv note or a declaration as to p»)sscssion of effects free from cnciim- 
brancior any other document which the Committee may consider iici.essarv . 
and the borrower sliall also enter into an agr*'ement as to the terms of iepa\' 
ment (see Form III, Sehedule II. 1 

{<•) If the Loan b«* repayalile by inslalmcMil tl»e luuiowor shall be 
siipfilicd with a eard (sre Form I \\ Schedule Ih or hook upon «n in wlmdi shall 
lie stated tlu‘ amount and (lie terms ot ad\amM and upon or in which tin* 
lUstalnients uhon repaid shall bo entereil and initiallod by the olticial to a horn 
the money is paid. 

ij.) If anv member "iudl bo tound to base misa)>phcd a hum. tlie 
Comnnttoe' shall have p«»wer to retail the Loan nnimrliatelv 

{k\ 1 If a member ol the Commit teti be an applieant tor a Loan he must 
withdraw' frotu the Meeting of the (.ommdtoe whih- such applioation is iiudei 
t.'Onsideration. No Loan shall bo graiitod to any imanber who-o er*edit i«. 
filedged in any oilier .\grictilt nral ('re<lit Societ \ in another distnet. 

(/-. ) 111 the ouso ot loaii'* being sanetioneil toi the pinohase ot li\es(o(!k. 
such stock must be \a<.‘cinal cd against .anthrax. 

.ML — lIoUKou INC Fo" M>. 

The Society shall ha\c |M)wei' lo borrow capital on the "'ecunty of all the 
ordinary Members, joinll\ and sfoondly, hut whenever such action is taken, 
the unanimous decision ot all the .Mendiors must be obtaincrl at a (General 
Meeting of the boiucty iiiasmncli as rcspousibilit \ of repayment flescends to 
eaich and every member to the last and ovcr\ member is liable u» bo siud for 
repayment of the same. 

Should the Society huwcNcr have contracted a loan or loans troni the 
(tovernor in Couiieil, it shall not be lawful for the Soeiety to boirow in addition 
from private sources w itiiout havim; lir.st obtained the consent thereto of the 
Governor in Council. ( Vufe Se<*tion Ki of the Ordinanee). 

XlJl. -Kkskkvi^: Fund and Kxckxsrs ok MAxoiEMBN'r. 

A Keseive Fund shall la burned to ser\e as <-o\er for au«. loss shown by 
the balance sheet. Such I' s^uve Fund shall he formed from shaves and 
entrance fees and hy turning mcr to it at least ten percent «.l tin annual net 
profits. The Reserve Fund 'should be bnmght uf» to the amount of *2t» per cent 
of the total working capital as shown 111 the halaiice slice! hut as a minimum 
to the total amount of the sluin' ami entrance fee capital. 

IntheCNent of its being necessary to draw ufiun the Keseivc Fund H 
should as soon as fiossible again be brought up to the above limit. 

Li no rase skull the Ixeserr* Fund bedicided und should the ^Sorietij be 
dmdmd it shall be decoted to somr useful public purpose in the district or 
vUlagein which the Societ if operated, and drh>rmi:^rd upon hj the meetimj af 
tvhieh the dissolution of th. Soricti/ lakr< plar*'. 
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Any sums to the credit of the Reserve Fund shall be placed on deposit 
by the Trustees in the Government Savings Bank or any Joint Stock Bank. 

No profit, bonus or dividend of any kind shall be divided among the 
Members. 

If the income derived in auy one year from sources other tlian shares and 
entrance fees prove insutficient to meet the expenses of management, then the 
annual general meeting may order a levy on the members or vote such sum. as 
it may think desirable from the Reserve Fund to meet such deficiency subject 
to the above limitation. 

XIV.— Accounts ani> BooK-KKBriNc. 

(tt.) In the books of the So<ncty provisions shall be made for keepiug : 

1. The minut(}8 of all Meetings. 

2. A Register of Names and addre.sses of all Members. 

.*1. Particulars of applications for Loans, and dates on whieli repay* 
ments were made. 

4. A Casli book in which all amounts received or paid for any purpose 
shall be eiuered. 

3. Accounts as rerpiired by the Auditors, in wliicii shall be posted all 

entries from the Cash Book. 

(d#. ) All annual Financial Heturii shall be prejiared each year showing 
Receipts and Kxjxmditure for the preceding year ; and a Balance Sheet drawn 
up showing the Funds and Efiocts of the Society and its liabilities to date. 

(c.) The books and accounts sliall be open to the iiuspection of any 
Member of the Society, at all times of Meeting, or when the Registered ilflBce 
is open for the transaction of the Society's business. 

XV. — Audit of Accounts. 

(a.) The Coniinittec of Mauagcinent shall once at least in every year 
submit the accounts, together with a general statement of the same, anti all 
necessary vouchers, books, documents, casli in hand or other good.s belonging 
to the society for audit, to two or more persons appointed as auditoi'S by the 
members at the Annual General Meeting eivch year, and in addition shall give 
all facilities for inspection and investigation by a Public Auditor as provldetl 
for by section 14 (h) of this Ordinance and shall lay before 'every such meeting 
a balance sheet showing the reoeipt.s and expenditure, funds and effects of the 
Society, together witli a statement of the affairs of the Soeietv since the lost 
ordinary meeting, and of their then condition. Such auditors sliall have access 
to all the liooks and accounts of the Society, and shall examine every balance 
sheet and Annual Return of the receipts and expenditure, funds and effects of 
the Society, and shall verify the same with the accounts and vouchers relating 
thereto, and shall either sign the same as found by them to bo correct, duly 
vouched, and in accordance with law, or shall specially report to the meeting 
of the Society before which the same is laid, in what respects they find it 
incorrect, unvouched or not in accordance with law. 

(6. ) A copv of the Annual Balance Sheet of the Society, duly certified 
by the Auditors sliall be forwarded to the Registrar as soon as possible after 
the completion of the same. 

XVI.— Sbittlkmbnt of disputbs. 

Any dispute arising between a member or person . claiming through 
a memmr, or under the rules, and the Society, or the Committee, or any officer 
thereof) may be brought before a General Meeting of the members, ' whose 
decision shall be final. 

XVII.— Dissolution of thk Bocixty. 

The Society may at any time be dissolved by the consent of five-sixtbe 
of the members, J.est|fied by their signatures to an instrument of dissolutioa. 
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SCHEDULE II. 


Fok.m 1. 


FORM OF A1’I*J,1CATJ(>N FOK MEMBERSHll’. 

To the 


.\«;KH.i:i;riKAL ('rkdit Societv. 

t 1 • 

J, llio midcr.sijjriie<l, liuiiihy upplv <o ^m' iuliiiittiMl a iiii.MiilitM' tif llical»ov(i 
nuincd fe<Kdeiy, and, it* acrep^ed, .‘i^reu to ht* iRiutid h\' aiid observe all Ibc 
KuJes and Ke^^iilations of the Society. 

Sitjnaiure of AjtjAiainf 
(in full,) 

Occupation 

AddrPM 


Admitted a metiibct' of the al>ove*named ''oeiety tlii*- 
day of ly 


Chuinmn . 

fcS'ytv/f »/•»/. 


Form II. 

APPLICATION Foil LOAN. 

I U;ing a niembe’’ of 

the AjFiii.^ultnral (.Vedit Society hereViv make 

application for a loan of £ subject to the rules of the SiM.'icty. 

L *The loan is to be reiuiyablc on the day of P** 

with interest at % or The loan with interest thereon at to be rej^av* 

able by instalments of £ on the day of 

and the day of 

2. Thepurpo.se for which 1 require the loan is 


Ik The Hecurity 1 am prejiured to otlcr 


Signature 

Aadi*ess 

OccujRitioii 

Date 1» 

* Croattf out the part of thin puraifrnph hnfpplivuble. 

NOTICE APPKOVlNt; APPLICATION FOH LOAN. 

To Mr. 


Notk'E is HEiiEBV i;iVEN that the Coinmitteti of the 
Aorici'Ltural C’kbdit SotnETV. have 
decided to grant you a I rui of Pounds 

shilling.s and pence iqxm the 

terms and conditions six'citied in your application of ilic day 

of ‘ /19 . 

For Thk Aukicultvr.vr Ckkuit Society. 

Chairman, 

Secretary, 

It) 
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Foem III. 

AGREEMENT FOR LOAN FOR A TERM. 

^^jretmcnt made this day of ^ One 

thousand nine hundred and Between THE 

AGRICULTURAL CREDIT SOCIETY being a Society duly 
registered under the St. Vincent Agricultural Credit Societies Ordin- 
ance 1913 and having its Registered Office at in 

the Island of hereinafter called “the Society” 

of the one part and of 

hereinafter called “ the 

Borrower” of the other part 

WiTNKSSETH that in consideration of the sum of 
pounds this day lent to the Borrower (the recei])t whereof is hereby 
acknowledged) he the slid borrower hneby agrees - 

(1) * That he will re|my the said sum of with interest at the 

rate of per cent, per annum on ihe day of 


next, or that lie will repay the said sum with interest thereon 
instalments of £ on the day of 

19 , and the day of 19 

(2) That lie will employ the said sum of pounds for the 

purpose of and will furnish the Society or its representatives 

with 'such proof thereof as they may reasonably require. 

(3) That ho will be bound by and observe all the Hules and Regulations 
of the Society for the time being in foree. 

(4*) That in the event of tlie non-performance or non-observance of all or 
any of the terms and coiulitions on the part of the Borrower herein contuiiieil 
and hereby agreed to be i>erformed and observed the said sum of 
jjounds shillings and pence or such [lart 

thereof as shall remain unpaid with interest as afoiesaid shall immediately 
become due and [layable and if not paid ui>ou demand shall be recoverable 
from the Borrower as a debt in the J.iaw Courts of tlie Island wliere the office 
of the Society is situate. 

As Witness the hands of the [uiHies the day and year Hrsl aliove m ritten. 
Signature of borrower 
Address 
Occupation 

Witness to signature of borrower 

Signature of Secretary at the direction of Committee 


Cross out the part of this paragraph inapplicablr. 


The undersigned 


themselves 


Sureties 


•'f ''in*! lot tl.e ubovenained <lebt 

not only for interest but as joint and several debtors of the Agricul- 
tural Credit Society until the complete redemption of 

the same, also for any period of extension and expressly declare that-J^!^ 

he 

renounce any plea by which may void liability. 

he . his 


witness 

witness 


signature. 

signature. 


^ Seen and noted for payment a<jcording to the decision of the Committee of 
Management this day of 191 


Chairman, 



«7 

Fiij.ji fA'. 

1 /JAX KKPAYMKXT CARD. 


Agricultural Credit 
Society. 

Loan KKP.WMKXT ( A[!D. 

Hi;r;i.sTr:Khi) Oi'kk k. 

Horus. 


OKFK^KIIS:. 


AiiHMiut. Su iaI.uj ' Ijtih'iU. 


llnn'jtiif Hhtruitt 


OBJECTS OF THE SOCIETY. 


To assist iJiHinliers liy loiiii^ of 
iiioiiev 111 a moderate late of inter«.*>‘l 
and to rai.so inoiioy for this pniiMJ.'se 
oil tia* rondiinod Mciint x of all the 
A'leinliei's of I he Soeicty. 


'I'hal the l>on*o\ver.'« f^liull he per* 
^(»us of good t -ha racier. 

That tliey nIuiU live in the aiea 
in ^^hich the Soi-ietv o^ieratess. 

That they .'*hiill ujiply the money 
borrowed for a speeitie ])urpot>e 
sanctioned l y i Ik^ Cuiiiniittee. 

That they shall give such .security 
as rhe Conimitte^ may consider 
iu-« •<''^sni-y. 

That the\ -.hall Im.‘ houinl hy the 
Kide*. and Ihgidations of tin* 
Suiie! y. 


scHKin hi: III. 

Agru^ment for rt‘ / mi t, nun f if/ loon madr /<; a ^uctVfy. 

W HEKKAS for the piir|K>se of assisting an Agricultural (Vedit Society 
in the Colony of St. Vincent Uno>\n as the 
Agrioultural Credit Society whii-h SiM-iely ha.*; Imh u duly regist<‘re<l nndei the 
provisions of “The Agruullural Credit Soeiet les Oidi nance. ItlEV*. 

(hci’einafter called tla‘ lender), has agie(‘d to advan<*e the 
sum of to the 'rrnsices and MeinU is of the Soi'iety 

hv wav of loan uiion tin joint and se\»ral liahdily ot i he sidd Iruslcivs and 
Members. 

? 5 ro\v this agrecnunit witnesseth that in consiileration v.»t a h>an ol . 
miule to 

of , the Trustees of the 

diud Society, the ttH'ciiit of which the said Trustees do hereby aekiiowl 
the said “s 


CONDITION^^gF BORROW' 


Nantr of IJorroorr. 

Address. 

A mount. I Dot v fj runt rd. 

Term of IjOuu. 

liou' to he refHiid 

Dffte if'tieu f(f be com^jlefed. tit 


I'iilc. I AiiruuU. 1 ScvrctaiA Imtiah 


L'aVi'ud forr<ii't(' 
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Trustees acting on behalf of themselves and all the Members of the said 
Society do hereby jointly and severally agree that they will on the 

day of 19 , 1 ‘epay to the lender the sum of 

with interest thereon at per centum per , annum 

Signed on behalf of the Agricultural Credit Society. 

) . 

!- Trustees. 


Witness 

Witness 


SCHEDULE IV. 

AllTlCLSip or A8SOC1AT10^ OF THK AGRICULTURAL CREDIT 

SoCIETT RBGilSTEKED UNDER THK AGRICULTURAL CREDIT SOCIETIES 

Ordinance, 1913, on the day of 19 . 

We the undersigned agree to become members of the 
Agricultural Credit Society and by virtue of our Signatures hereto appended 
we agiDe to be bound and to abide by all rules that have been made, or that 
may In the futui'e be passed by the (loveinor in Council, for the government 
of Agncultuml Credit Societies registei*ed under the Agricultural Credit 
Societies Ordinance, 1013, or under any Ordinance amending the same. 

We further hereby acknowledge our joint individual unlimited liability for 
all loans contracted on behalf of tlie Society by the Trustees wich the consent 
of a geneml meeting of the Society and also for a* I deposits that may be made 
in accordance with the rules I’cferi’ed to above. 

WitnesB to Sig^iatare* Siijnature of 

Date of sign- 
ing Articles. 


Norl* — (1) Each member must sign two copies of this document, 

(2) One copy to be lodged with the Roigstrar and once copy in the 

Offices of Oie Society. 

(3) Any new ipember joining must sign both copies, 

(4) A copy of the rules must be attached to each copy of the 

a.rf.iAlAn of assooiationA 
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Passed the Legislative Cmindl the 10th dag of June 19 Li. 


S. 0. CONNELL, 

Acting Clerk of Councils. 

This Ordinance was rcturnnl tv the Council hg the Governor for Amend 
unent under Standing Order Xn. C' A.y and w m iecnnimdt*>d and ntar d the 
:29th dag of Julg, 10 LI. 

S. C. CONNELL, 

Acting Clerk of (Jounrils. 

Published in the Government Gazette this '21 .d dag of August lOLi. 

V. F. DRAYTON, 

Clerk of Council.^. 


Rej^lations made by the Governor in Connoil 
under seotion 18 of “The Agricultural 
Credit Societies Ordinance, 1913." 


(Gazettel ‘21st. August 1913.) 


1. Before registering any Agricultural Creflit Society under section 9 of the 
Agricultural Ci’edit Soeietie.s Ordinance, the Registiur shall with the assistance 
of the Committee appointed by the Governor in Council under the authority of 
section 18 satisfy himself on the following points - 

(а) That the Society making application to he registered has been constitu- 
ted in accordance with the rules contained in Schedule I or in any amendments 
thereof and that all the members of the Society h'lve signed an agreement in 
terms of Schedule IV to the Ordinance. 

(б) That the application for Registration submitted by the Society complies 
strictly with sections 4 and 8 of the Ordinance. 

(c) Tliat the persons whose names are submitted as Trustees of the Society 
are fit and proper persons to act as such. 

(d) That the person whose name i.s submitted as Secretary has been duly 
elected with the general approval of the memlM.*rs at a general meeting of the 
Society and that he is a fit and pro|»er person to liokl the po.sition. 

(e) That each member of the Society is the possessor of one pawl up shai'e 
in the Society in a sum of not le.ss than lour shillings, and that each hold.s a 
good (!haracter and has a reputation for h<niesty, thrift, sobriety and diligence 
and is a fit and proper person to he a member of the Society. 

(/) That, in the event of the Treasurer not lieiiig a Minister of Religion or a 
Justice of the Peace, the person selected for that jKisition, has in accordance 
with the provisions of section 5 of the Ordinance, been approved by the Gov- 
ernor ill Council. 

2. In order to assist the Registrar and his Committee in coming to a con- 
clusion on the foregoing matters, the Secretary of any Society in making appli- 
cation for the registration of the Society shall supply the following particulars 
in addition to the particulars required to ho given uiid» r section 4 of the 
Ordinance. And all such particulars when supplied shall be I'cgarded as private 
and confidential and shall uot in any way Ik? imule puhlie, exce|3t. when nec^esiftary 
to the Governor in Council or with the consent of the Trustees of a Society to 
tiny person proposing to make a loan to such 8o<*iety : — 

(а) The business or calling of the Secretary and Treasurer and the amount 
of security that it is proposed that each should give. 

(б) The business or calling of each of the two Trustees and the amount of 
security that it is proix)sed that each should give. 

(c) The business or ctilling of each member of the Society and showing 
whether each is an owner of laud or a renter of land and the amount of land 
owned or rented in each case and '^vhether.coastal or mountaia land. 

The above particulars as well lus those reouired by section 4 of the Ordi- 
nance, shall be supplied on a Form appended to lie known as Form V. 
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3. The Registrar with his Commit tf*ft shall in all fuisos l)o entitled to de^ 
mand evidence of, nn<l to inspect, the nainre of the Securities and satisfy 
himself of the solvency of the Sureties, suhroitted for the due iMaformance of 
the duties of those lioldiu^: the oflices of Treasurer. Secretary or Trustee of a 
Society, 

I. The Kegistrar assisted 1>\ liis Committee si ml I in addition to the above 
advise and nmUe re('oimueinla1 ions in regard to any other matter relating Uj 
the carrying out of the provisions of the Ordiiianee. that nmy be referred to him 
by the Co^ ernor. 

5 These Regulations shall (;ome into force upon the same day as the Agri- 
cultural Cretlit Societies Ordinance, 1913, is {)roclnimed. 


VoitM V. 

Appucation for the Ke(ji8Tratjon ok the Agricultural Crepit Society 
FORMED UNDER THE AcJRlCt'LTrRAI. CREDIT SOCIETIES ORDINANCE. 1913. 


To the Hpffistrar at the ("ovrf Housi.\ Kingstown, 

I of do declare that 1 Mas duly elected Secretary of 

the .Agiicadtural Credit Society at a general meeting of the said 

society held on the day of 19 , and that 1 have been 

autltorized l)y the said society at a general meeting, to make application foi 
the registration of the society under sexdion 9 of the said Ordinance. 

2. I enclose order for five shillings a.s registration fee. 

I enclo.se the signed Articles of Association of the society. (Schedule IV. ) 

4. 1 append also the particulars required by section 4 of the said Ordinance 
and hy Regulation 2 of the Regulations passed hy tlie Oovernor in ('ouneil under 
section IS of the Ordinance. 


VaRTICULARS of THE AuHICrLTUKAL CREDIT SOCIETY 

1 . Office or yilace off 
business of the So- 

ciety. 

•2. Name and nddr ess of \ 

Secretary. j 

3. Business or calling \ 

ofSecretaiy. J 

4. Amount of security 

l)ond tq be given by - 
Secretary. J 

o Name and address of) 

^Secretary’s Surety, j 

b. Name and address of 1 
Treasurer. J 

7, Business or calling of) 

Treasurer. l' 


S. Amount of security) 
l)ond to be giveu by 
Treasurer. j 

9. Name and address of ) 
Treasurer’s Surety. J 
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First Trustee. 

; Second Trustee. 

i 

Name and address of 

I j 


Business or calling 
of 



Amount of security 
bond to be given 
by 

1 

1 

1 

Name and address 
of surety of 

1 1 

j 


<0 

S5 


00 . 

U crj 
0) V} 
jO OJ 


0; 


bo 

c 


a 


O) 

0) 

> 


O O 
05 3 ) ^ 

fl S 
5 


1 

2 

3 

I 

5 

6 

7 

8 

9 

10 

II 
12 



And I declare the above particnlars to he true and aecuraii in every resj)ect, 
to the best of my knowledge and belief. 


Signature 


Secretary, 

Agricultural Credit Society. 


1. Witness ^ 

2. Witness ^ 

Dated • 

1 The Treasurer and one Trustee shall witness the signature of the Secretary. 


Made by the Governor in Council this 21st day of August, 1913. 

V. F. DRAYTON, 

Cltrk of CouncUa, 
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Amendment of the Rules forming Schedule 1 to 
' The Agricultural Credit Societies Ordinance. 
1918/* for the government of Agricultural 
Credit Societies Registered under that 
Ordinance. 


((ifaxetted lOtli October, 1913.) 

1. The second pAragrapb of Rule VJ (b) commei^ing with 
the words “ The meeting’^ down to the words “ next year ” ih 
hereby repealed and the following paragraph is substituted 
thetefor ; — 

“The members will also fix at each annual general meeting, 
“ by resolution, the total amount of savings deposits that may 
“ be accepted, the total amount of loans that may be contract - 
‘ ed, the i}iaxinium of the total advances that any member of 

* the Society may hold at any one time during the ensuing year, 

• the rate at which the Secretary may be remunerated and 
‘ when necessary the amount to he levied on each member in 
‘ respect to such remuneration.’* 

2. Rule VII (a) is hereby repealed and the following para- 
graph substituted tlu*refor — 

“ (fi) The Society, at its annual general meeting, shall elect 
“ a Committee of Mnnagement, consisting of not fewer than 
“ five members, who ^liall be eligible for re-election on the ex- 
“ piry of their icrm of office. No member of the Committee nor 

any Ofiice Bearer, fxcept the Secretaiy, shall receive salary 
^ or any other reiiiuiieratioii under any conditions whatever.*' 

3. Rule X is hereby amtmded by the addition of the follow- 
ing paragraph — 

“ The Secretary may be remunerated at a rate to be deter- 
“ mined by the iiiemb u's at a general meeting. The funds for 
“payment of such remuneration may if necessary with the 

consent of a general meeting be obtained by equal levy on all 
“ the members of the Society.” 

4. The appended Form VI being a form of Bond to be used 
for the Treasurer, Trustees and Secretary of a Society, shall be 
added to ^chedl 1 le II of the Utiles. 




E AtjHlClTl.TURAL CRKI»IT StWIETlES ObDINANCK, 


SAINT VINCENT. 


Form VI. 


Kfiow all met! by pie^seiits tlmt \Vf 

ot 

of the 

Agrioultuial Civdit Soeiety, eAtabliHhed io accoiilance with the provisions of 
the Agricultural Credit Societies Otdiiiaiice, 1913, at in the Partsh of 

in the iMlaiid of and 

of 

(as surety on behalf of the said 

) ai-e jointly and severally held and firmly bound to the present 

Admlnisttator of this Colony, his sucoessors and assigns, in the sum of 

pAid to the said as such Administrator for the time being, 
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or lo hw snoeessor for the time beinjf, or to his certain attorney, fot which ^lay 
meat, well and truly to be made, wc jointly and severally hind ourselves, aiid 
c*«ch of us hy himself, our and each of our heirs, executors, and administra 
tors, firmly hy these presents, s<aled with our seals. 

Dated the day of in tin? year of our l.rfad our tlnnj^iaiid nine 

hundred and 

Whehbas the alM»vc-lK)undeii iiath Ijeeii July a[>pointed of the 

said Society e.stahlished as aforesaid, and he. together with the above-bounden 
as his surety, have entered into the al>ove- written 
Bond, subject to the conditions hereinafter containcnl. Xow, thkrefoue, the 
Condition of the above- written Bond is such that ii the saicl shall and 

do justly and faithfully execute his ortice of of the said Society establish- 

ed as aforesaid and shall and do render a just and true account of all moneys 
received and paid by him, and shall and <lo pay over all the moneys remaining 
in his hands, and assign and transfer or deliver all securities and effects, books, 
l>ai)ers, and property of or belonginyr to the said Society, in his hands or cus- 
tody, to such person or persons a.s the said Society shall apiwint, according to 
the Rules of the said Society, together with the jiroper or legal receipts i>i 
vouchers for such payments and likewise shall and do in all res})e<‘ls well and 
truly and faithfully iKirforiij and fulfil his otliec oi to the saifi Society, 

according to tire Rules thereof, then the above written Bond shall he void and 
(»f none effect, otheiwise shall l»e and remain in full force and virtue. 

[Seal] 

iSenl 


Signed sealed and delivered hy the alKive-nuincfl 
in the presence ot 


Name, 


Xa me. 


Orcupatim^ Occvpaiion, 

Residence Restrlcncc. 

Signed sealed and deliverer! hy the above nanic<l 
in the [)resence of 


Xante, 


Ocenpation, 


Residence, 


Xante, 


Ocenpniion, 


Residence, 


Made by the Goverooi- in Conncil Ibis 1 4th dry of October. 


V. F. DRAYTON, 

Clerk of Councils 
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Further amendment of the Rules forming Sche- 
dule 1 to ‘The Agricultural Credit Societies 
Ordinance, 1018/' for the government of 
Agricultural Credit Societies registered 
under the said Ordinance. 


(Gazetted 18th November, 1918.) 

1. Rule V is hereby amended by the addition of the follow- 
ing words at the end of sub-section (d) thereof: — 

“ If a member dies intestate without any legal representative 
and no person has obtained letters of administration within a 
reasonable time the Trustees shall have power to apply for 
“ letters of administration as an ordinary creditor would be 
entitled to do.'’ 

2. The whole of the third paragraph of Rule X from the 
words “The Secretary ‘ down to the words ‘ member of the 
Society ’ is hereby rep^^aled and the following paragraph sub- 
sti tilted therefor : 

“ The Secretary may he the Treasurer also and he may or 
“ may not be a member of the Society.’* 

3. Rule XI (f) is hereby amended by the insertion of the 
words “ or otherwise'* after the word ‘‘instalments” in the 
first line thereof. 


Made by the Governor in Council this 11th day of November, 
1918. 


^A^ S. RATTEN POOL, 

Avfivg Clerk of CovnviU, 


Note. .. The first iurierulnuMit of the principal rules was made on the 14th 
October, 191H (A^ide (la?ette of Hith October. lOl.S). 
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REPORT ON THE AORIOULTURAI, CREDIT 
SOCIETIES OP ST. VINCENT. 

BY ROBERT IVI. ANDKKSOX. 

Secrretary of the AdtniniKf i-atioTj < ‘ominittef*. 

The Hon. C. Gideon Murray, (lie Adiniiiistrator of tie* 
eolony, having recognized the neccssitv for [XMMiniary assist antv 
to tlie peasant proprietors, resolvoil to provide tliem witii facilities 
for obtaining money for the development of tlnai- lands an<l 
business through means of a eominon guarantee oi* a system of 
mutual liability for loans made to persons eoll(*eti\'eIy h'rming 
themselv^es into Agricultural Credit Societies. Accordingly, iii 
the ^year 1910 an attempt was made to ostablisli e\]xMimenta] 
Agricultural Credit Societies on the Raifteistm system in 
accordance with certaiii model rules whi(*h were <*irculated. 
Two societies were formed -one at (finest el and tlie other at 
Lowmans (near Kingstown). 

The result of this venture being satisfactory, tlie Admini.stra- 
tor proceeded to pt*rfe('t his scheme designed to provide agencies 
and sources whereby the peasantry would be capable of negoti 
ating loans for short periods under advantageous terms instead 
of at the prevailing (3Xorl>itanl interest running sometimes as 
liigli as 100 to 120 per cent, per annum. In June 1913, an 
Ordinance was submilied to the Legislature foi* the registration, 
encouragement, and assistance of Agricultni*a] (;)redit Societies 
under the Raiffeisen system. Ft was passed on the 29th day of 
July 1913 and was brought into opei’ation on tin* Itii day of 
Scptianher of the sanu' yeai*. 

A memorandum containing <‘oaiplete jiarticulars for tlie 
guidance of persons desiring to form Agricult ural Credit So(.*ieties 
was distributed gratuitously in the month of August 1913. 
Appended to it wer - certain uec(*ssary forms inelu(ling model 
Articles of Association and a form of application for registration 
of a society. 

The Registrar of (he Huinvmc Court of Judicature is < on- 
stituted the Registrar of Agriiaillural Credit Societies by tin* 
Ordinance, in which provision is also made for the .'ppointmenl 
of a committee to assist him in matters ivljiting to sucli societies. 

The members of the committee are : 

The Registrar -Hon. R. E. Noble, Chairman. 

The Chief of Police - Major J. A, Meldon (recently promoted 
to Grenada). 

The Superintendent of Oown Lands >[!•. I. I^andieth 
Smith. 

The Agricultural Siiperinteiidoiit — Mr. W. X. Sands. 

The Secretary is the Chiei Clerk in the Registrar's Office— 
Mr. Robert M. Anderson. 
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In view of their official duties all the officers of this com- 
mittee are in touch with the peasantry. The Administrator’s 
motive tlmrofon* lor tlus stdection of t hose officers to he members 
of the oomruittee no<xlR no (explanation. 

The duties assigned to tlie (xaiiniittec and oinbodicd in 
regulations are, mainly, to ascertain before registering a society 
that —the society is composed of persons known to be honest, 
industrious and thrifty, and that the persons whose names are 
submitted for the various offices and their sureties possess the 
required qualifications ; also to advise and to make recommenda- 
tions concerning any other matter for carrying into effect the 
provisions of the Ordinance. 

Six societies were registered on the 21th day of November 
19111 (a little over two months after the passing of the Ordinance), 
comprising a total number of 135 members. These societies are 
located in different parts of the colony. A short description of 
each of these registered societies, their membership and location 
may here prove of interest. 

(1) The Georgetown Agricultural Credit Society consists of 
fourteen members. The Rev. A. J. Cocks is the Treasurer 
and Secretary, the Trustees are Messrs. John Samuel 
Dick and John Pierre Louis and the Chairman is Mr. 
Edward Gatherer, the last three of whom are peasant 
proprietors. All the lands in the occupation of these 
members are situated toward the mountains where they 
cultivate arrowroot, cacao, ground provisions, cassava 
and sugar-cane. This town is on the eastern side of the 
island, 22 miles from Kingstown. 

(2) The society at Union has nineteen members. The Rev. 

A. J, Cocks is also the Treasurer; Mr. Jonathan L, 
Adams, a schoolmaster, is the Secretary ; Mr. R. C. A. 
Morris, a shopkeeper and peasant proprietor, is the 
Chairman and a Trustee, and Mr. James P. Smart, 
a planter atld peasant proprietor, is the other Trust/ee. 
On their lands, all of which are toward the mountain, 
they cultivate arrowroot, cacao, cassava, ground pro- 
visions and sugar-cane. This village is 15 miles fron[i 
Kingstown on the eastern side of the island. 

(3) At the village of Stubbs, also on the eastern side of the 
island, 9 miles from Kingstown, the Agricultural Credit 
Society consists of eighteen members. The Treasurer 
and Chairman is the Rev. E. A. Pitt ; the Secretary 
is Mr. Jbf. E. A. Daisley, a schoolmaster ; the Trustees 
are Messrs. Charles Huggins and Shadrach Tonssaint. 
On their mountain and low lands they cultivate cotton, 
arrowroot, ground-nuts and ground provisions. 

(4) The society at Lowmans, wliioh place is 2 miles from 

Kingstown in a northern direction, has struggled along 
since the fii*st attempt in 1910 to which I have alluded. 
It has been re-orgamzed to con^ly with the Oitimance 
and has nineteen m«mbei*s* The Qovernor-in-Counoil 
^proved the appointment of Mr* David Gumbs as 
'Jreasurw He. is a weU-respected peasant proprietor. 
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Mr. Joseph Ash, Crown Lands Ranker, is the Secretary ; 
>*e88iu Jonathan Charles and Samuel Williams are the 
Trusteos, and Mr. Walter Scott is tlie Chairman. All 
|X)8se8S small parcels of land toward the mountain and 
lower elevations on which they ^row cotton, cassava, 
arrowroot and ground provisions. 

(5) rhe Agricultural Credit Society at Trouinaca has thii'ty* 
nine meinbei*8 — a larger number than any other similar 
society. The Treasurer is Mr. Ricdiard Anthony, 
a thrifty and highly esteemed peasant proprietor for 
whose ap|)ointment the a[)proval of the Governor-in- 
t ouiicil was obtained. Mr. Jeremiah Providence is tlie 
Secretary and Messrs. Jonathan Richards and Samuel 
Lawrence are the Trustees. They are all in possession 
of small holdings. Tlie Chairman, Mr. T. W. Clarke, 
a schoolmaster, has done good service in the neighbour- 
liood in this and in other connexions. The Post Office 
and telephone for the benetit of the people are at his 
residence ; and for the cotton competition of this year 
lie was awarded the highest prize. Troumaca is a fertile 
N'illage on a gradual slope 18 miles from Kingstown in 
a north-western direction. It was once famous for 
ground provisions and live slock, most of which were 
exported. Cotton is principally grown on the low lands 
at the present time ; small quantities of arrowroot, 
cassava, and sugar-cane are also produced. 

((}) The society at Chateaubelair lias twenty-six members. 
The Rev. C. G. Errey is the Treasurer : Mr. D. A Dennie. 
a schoolmaster, is tlie Secretary ; Messrs. Joseph Ham- 
ilton and Emmanuel Charles, peasant proprietors, are 
the Trustees, and Mr. Jonathan G. Morgan, a sliopkeeper 
and proprietor of 90 acres of land is the Chairman. All 
the members own mountain lands, two only possess 
coastal lands and two both coastal and mountain lands. 
Cacao is the principal product ; sugar-cane and (jassava 
are grown to a limited extent. Tliis town i.s 21 miles 
from Kingstown in a north-western direct ion. 

In the capacifv of SeenMary to tlie commit tee appointed bv 
His Honour the Admi/iistrator I liavt* jilteiuled a few of the 
preliminary meetings of .societies in eoiirsc of formation. It 
afforded me pleasure to partuupaie in the deliberations, and 
especially to listen to the graliiiidi' earnestly expressc‘d for the 
extended solicitude of tht‘ Govcriiiiiciit toward the welfare of the 
people. Tliis also gave me the opportunity t o confirm my opinion, 
that the Registrar or other Government Officer authorized to 
inspect the books, etc., of the society cMjuld render valuable 
assistance by discussing with tJie nieinbers any prfjblem thcN* 
need help to solve. On such ixjcasions he should endeavour to 
impress upon them the essential importance of frugality to enable 
them to fulfil their obligations and ensure their continued 
usefulness, as well as solvency. Their success will thereby be 
greatly enhanced and additional confidence in the Government 
uispirra by this continued interest in their affairs. 
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My experience in Jrt^card to the organization aiid worldng of 
societies, composed chietfy of natives in the humbler stations of 
life, proved of great value to me. B^or example, a man of this 
class who knows his neighbour to be improvident and perhaps 
dishonest is in most cases very reluctant to object to his member- 
ship. Here, therefore, is a proof of the importance of the investi- 
gations of the character of members by the Eegistrar’s cojiimittee 
referj‘ed to earlier in this paper. In addressing them I snggestefi 
the taking of votes })y ballot or on pieces of folded paper marked 
‘ yes ' or ‘no *, and J urged the adoption of a manly attitude, 
illustrating how an iiidilferent and extravagant friend or brother 
who fails because he does not deserve to succeed, could make it 
possible for a careful person to be dispossessed of that for which 
lie laboured liard and which hv intended to pass to his children 
or relations. 1 spoke also on subjects not (connected with Agricul- 
tural Credit Hoeieties. In one placie 1 admonished tlieiu for their 
ujiwillingness to repair and' maintain pathways to their plots of 
land, explaining, among other things, that altliough other persons 
may not escape infection of a disease arising from their insanitary 
habits, those in their village would certainly sulfer first and 
fatally, in all probability. A few ineinhers responded, regretfull}' 
admitted their eiTors. promised to correct them and to arlvise 
others accordingly. It has sinct* been n^jiorted to me that, these 
roads have been (*h‘aned and r<‘pairc<l and a ft‘\v names removed 
from those of persons wlio are endeavouring to establish an 
Agricultural Credit Society in that particular village*. 

The inuliiaJ co-operation and mutual liability aie thoroughly 
understood ; questions have arisen and ('ac)i point made (dear. 
They now have an entire grasp of every detail and are striving 
t o the utmost to attain those objects for which the society is 
intended. If they he fortunate to achieve the share of merit, 
proportionate to their honesty of purpose and their exertions in 
should result in a fai* more prosperous condition than any in 
which they have ever been. 

In a few of the societies the more intelligent menihei-s arc 
pi*eparing to execute the jdans they long ago (conceived for their 
advanc.ement hut whi(di were r<‘iidered imprac^ticable by lack of 
funds. Among them is the mam ifactn ring of their procjuce 
IhemselveKS rather than submitting to the in<!onveiiience now 
experienced by heijig forced to convey their produce to theiK^arest 
estate for manufacture and the e.xcessive charges whicdi (con- 
sequently diminish their profits. There is for instance a great 
demand hxcally for s^ rup and muscovado sugar. In fact, traders 
from the Grenadines have not infreipiently taken hack their 
money because they failed to obtain syrup. 

To what extent the societies wdl succeed depends principally 
(jii the patronage of depositors and investors : in this respect it is 
unfortunate but nevertheless true that in 8t. Vincent there are 
few who would be willing to support this project of the Govern- 
ment U) a considerable degree. The Provident. Societies at 
vari(nis parts of the island, however, may not be unwilling to 
invest their surplus funds witli the Agricultural Credit Societies 
and in that way extend their usefulness in another sphera The 
expediency of this proposal has alt^ady commended itself to 
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Heveral persons who are members ot* both the Pruxident and 
Agricultural Credit Societies in the same parish and it is eon ' 
fideiitly believ'ed that the desir’ed object will be accomplished. 
The Oolonial Bank is also being approached with a view- to 
ascertaining whether that bank will nut giv(* the same facilities 
for loans to Agricultural ( hvdil .Societies iii 8t. V'inceiit as some 
twenty large banks in Erigland are granting to similar Agiienl- 
tural Credit Societies in England. 

The thriftless and those addiet(‘d lo unprincipled hal>its are 
i)eing sonitiiiizcd and excduded as far as possible fivmi member- 
ship, but admitting that, a fcw^ of them become menibej's, the 
difhculties to be encountered therein’ should be regarded as 
transient, for they most probably will disappcai* like the ript^necl 
llower that falls w’hen the fruit matures. 

Applications for Oovernmcnt loans from the registei*e<i 
societies at Georgetown, rnioii, Chateaiibelair. and Troumaca. 
representing a total sum of 4*291 have been recommended to tin- 
Governor-iii-Council by the »*oinmitlee appointed under tin* 

{ )rovisions of the Ordinance, and this amount will probably be 
oaned to these societies during the inoJith of January 1914 For 
the present the Govemor-in-C.'ouiicil has power undei* the 
Ordinance to loan to registered societ ies a sum aggreirating £500, 
It is sincerely hoped that private* ente]*prise will supply such 
balance as may be re<jiiirc(L and that Agricultural Crer’jt 
►Societies on. the Raiffeiseu system will prove as stable an invest- 
ment and as successful in St. Vimient as they have shown them- 
selves to be in every other country wdierethey liave been adopted. 


[Paj^es I— Tit issiuMl 1st A\>ril, 1014]. 




A STUDY OP THE RESULTS OP THE MANURIAL 
EXPERIMENTS WITH CACAO CONDUCTED 
AT THE BOTANIC STATION, DOMINICA. 

BY H. A. TEMBAXY, B.Sc., RI.C., F.r.S., 

Government Chemist and Superintendent of A^rieulture 
for the Leeward Islands. 

During the past eleven years inanurial experiments with 
cacao have been systematically conducted on plots of mature 
cacao trees situated in the Botanic Gardens, Domini(ja. 

Detailed accounts of the results obtained from these trials 
have been included in the Annual Reports on the Botanic and 
Experiment Stations, Dominica ; while reviews embodying the 
more salient features have appeared from time to time in the 
West Indian Bidietm. 

The series embodies trials with a variety of inanurial treat- 
ments, but the essential feature has been preserved throughout, 
that each year the same manure has been applied to the same 
plots. 

At the present time, therefore, each experimental unit 
embodies the outcome of a number of years’ continuous inanurial 
treatment on the same lines, and study of the conditions obtain 
ing thereon both in respect of the cacao trees themselves and also 
of the soil of the plots becomes a matter of considerable interest. 

The experiments were originally laid out in the year 1901-2 
by Dr. Watts, and Mr. J. Jones, Curator of the Botanic Station, 
and comprised five plots varying in area from 0*28 to 0*37 acre. 
In 1907 four additional plots were laid out under the same 
direction in order to afFoid extra information on points elucidated 
by the original series of experiments. 
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The evidence derived from these additional experiments fully 
confirms the conclusions drawn from the results of the original 
series, hut from the point of view of the present paper, the great- 
est interest centres in the latter, owing to the lengthened period 
covered by them, and also by reason of their more general 
character. 

Description of the Location of the Plots. 

The following description of the plots is condensed from the 
Reports on the Botanic and Experiment Stations : — 

ORIGINAL SERIES OF EXPERIMENTS. 


Number. 

Letter on 
station 
plan. 

Number 
of bearing 1 
trees per j 
plot. j 

Area of 
plot in 
acres. 

Manurial treatment. 

1 

c 

51 

0-28 

No manure. 

2 

A 

64 

0-29 

Basic phosphate, 4 cwt. per 
acre. Sulphate of potash,' 
IJ cwt. per acre. 

3 

B 

59 

,0-36 

Dried blood, 4 cw^t. per acre. 

4 

E 

44 

0-29 

j Basic phosphate, 4 cwt. per 
i acre. Sulphate of potash, 
li cwt, per acre. Dried 
blood, 4 cwt. per acre. 

5 

D 

49 

0-37 

Mulched with grass and 
leaves. 


ADDITIONAL SERIES OF EXPERIMENTS. 


Number. 

Letter on 
station 
plan. 

Number 
of bearing 
trees per 
plot. 

Area of 
plot in 
acres. 

Manurial treatment. 

6 

F 

46 

•25 

Mulched with grass and 
leaves. 

7 

G 

51 

•25 

Manured with cotton seed 
meal. 

8 

H 

82* 

•414 

No manure. 

9 

' .1 

84 ** 

•373 

Mulched with grate and 
leaves. 


' S not bearing ; ** 6 not bearing. 
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Plots A, B, C, D, and E of the original series, and plots F 
and O of the additional series are situate directly to the east of 
the office buildings, at the foot of the slopes of Morne Bruce, on 
land very gently sloping in a aouth-westerly direction. 

Plots H and I are situated on a slope on the sules of Morue 
Bruce, a short distance eastward of plots F and G ; they thus 
possess a westerly aspect. They were laid out to test the value 
of the mulching method when applied to cacao grown on the 
steep slopes characteristic of much of the cultivation in Dominica. 
The area of these plots is calculated on the basis of the horizontal 
projection, since it has been found that tlie returns per acre calcu- 
lated in this way are more comparable with the results obtained 
on level land than when they are based on the total surfa(;e area, 
and the adoption of this practice seems desirable wherever it may 
be necessary to conduct agricultural experiments on steep slopes. 

Physical Characteristics of the Soils op the Plots. 

The soils of the plots are of a distinctly light and sandy 
type ; the physical composition of the soils of the plots A to E 
have been aetermined by analysis in the Government Laboratory 
for the Leeward Islands, ana the results are given in tabular 
form below. The analyses represent the average of a number 
of samples taken to a depth of 1 foot at equal distances through- 
out each plot. 

The method followed in making the pliy.-sioal analyses is the sieve and 
beaker method of Osborne. 


The separated grades are classed as follows, according to the size of the 
particles 


Stones 

above 

Millimet res. 

5 

above 

Inches. 

0-2 


Coarse gravel 


5 to 

2 


0*2 to O OS 

Gravel 



1 


U*0S „ 

0*04 

Coarse sand 


1 

0*5 


0*04 „ 

0*02 

Medium sand 


o-fi „ 

0*25 


0*02 .. 

0*01 

Fine sand ... 


0*25 „ 

0*1 


0*01 „ 

0*004 

Very fine sand 


0*1 „ 

0*05 


0*004 „ 

0*002 

Silt 


0*05 „ 

0*01 


0*102 „ 

0*0004 

Fine silt ... 
Clay 

... less than 

001 „ 
0 005 

0*005 

less than 

0*t 004 „ 
U*0<K>2 

0*(002 


In the process of determination, tfie first four grades are separated by mean 
of sieves, the remainder by eleutriation and sediuienUiion. 



Dominica Cacao Manurial Plots. 


PHYSICAL ANALYSES. 


1 

Plot A. 

Plot B. 

Plot C. 

T>lot D. 

Plot E. 

Stones 

10 

Nil 

2-0 

Nil 

10 

Coarse gravel 

IGti 

l(i-2 

140 

18-1 

9-9 

Cravel 

11-7 

111 

«-8 

8-8 

5 ’5 

Coarse sand 

70 

. 10-4 

80 

0-8 

4-5 

Medium sand 

31T> 

:{ll 

80-4 

•28-8 

21-3 

Kine sand ... 

•8 

11 

10 

1-7 

1-2 

Very line sand 

5"J 

1 40 

H-4 

4-9 

1 5-7 

Silt 

43 

i\-3 

4-8 

5-9 

i 5-9 

Fine silt 

10-4 

; 17 0 

21 5 

1 21-2 

j 

: 37-0 

Clay 

■7 

i 

•(5 

1 *9 

1 

1-7 

i 

Organic matter and 
combined water .. 

3-3 

8(5 

j 

•44 

i 5-2 

! 

1 

i 

1 5'8 

Total ... 

UU2 

! 99-9 

1 

1 

»»-4 

1 

1 99-8 

99-0 


It will be seen that, on the whole, the soils approximate to 
a type in which the sandy constituents predominate, but that 
they evince a tendency to become less sandy as one proceeds 
westward— a result due to the slight downward slope in this 
direction. Plot E is the lowest lying of all the plots, and on this 
account the soil shows a distinctly larger proportion of silt con- 
stituents than is the case with the other members of the series, 
although not to such a largo extent as to constitute a marked 
divergence from the general soil type. 

The underlying subsoil forms a continuation of the top soils;^ 
and presents a considerable thickness of coarse sands and gravel, 
through whicli water percolates freely. During the rainy season 
the permanent water table usually stands about 8 feet below 
the surface of the ground, while it sinks to a greater depth during 
dry weather. The subsoil water-supply is augmented by drainage 
from the slopes of Morne Bruce. 

In order to obtain an exact idea of the manner in which the 
physical character of the soil varies from point to point in each 
of the plots, determinations were made of the percentage of 
shrinkage at equidistant points throughout, samples being taken 
for the purpose to a depth of 12 inches every 24 feet, 
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The method of shidiikage has been described in tlie PWs/ 
Indian Bulletin, Vol. XII, pp. 50 to 68. It forms a means of 
estimating approximately the amount of a:;rictiltural clay ])rt*.seiil 
in a sample of soil, the percentage of shrinkage observed being ar 
approximately linear function of the content of agi icultnral clay, 
i.e. varies directly with it. 


The mean results of the shrinki 
plot are given below in tabular form 

[igH d(*termimit ions on ead 

Description of plots. 

1 Number of ;Mean value o 
determina- | slirinkage, 

tions made, i per cent. 

! 

Plot A. Phosphate and potash .. j 

i le, 2-(» 

Plot B. Dried blood .. 

21 2-7 

Plot C. No manure 

21 :Vl 

Plot D. Mulch 

21 1 1-.') 

Plot E. Complete manure 

24 i 1 7 


It will be seen that, on the whole, the texture of soil varies 
only slightly throughout the plots, except in tlie case of plot K. 
which shows considerably greater local variations, becoming <juite 
heavy at a point near the south-westeni extremity, whil(‘ thert* 
is a small very light patch in the north-east corner.* 

It may be added that the results constitute an examplt\ on 
a small scale, of the manner in which a series of soil slirinkage 
determinations may be used to exemplify and to extend the 
results of a series of physical analyses of soils covering the 
average of an extemled area. 

It has already been pointed out that owing to tlie lengthened 
period during which the experiments there liave been in 
progress, the chief interest irom the point of view of these inves 
tigations centres in plots A to K ; tlie (contributory additional 
evidence afforded by plots F, CJ, II and 1 is, howevan*, consider- 
able, and in order to obtain information as to tlie physical 
characters of the soils of these ])lots, shrinkage determinations 
have been conducted upon average sainiiles from each, the results 
of which are given below. 

Name of plot. Shrinkage, per cent. 

F. Cotton seed meal M 

a Mulch H) 

H. No manure 1*0 

I. Mulch hO 

It appears from the foregoing results that the soils of these* 
plots are somewhat heavier than those of plots A, B and and 
approximate fairly closely in texture to tliose of plots l> and E. 

* For those deteriniiiatious Mr. <>!. A. .lonns. A.sMstufit (,'unitor ut tlie 
Botanic Sbitioii, 1> ) iiWilc i, i < r is;» ) iisihle. 
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This is in all probability due to the contour of the high land 
of Morne Bruce behind the plot, which causes a larger proportion 
of the drainage to be directed on to them than is the case with 
A, B, and O. 

Summary of the Treatment Received by the Plots. 

The variety of cacao cultivated on plots A to G is, on the 
whole, of the Forastero type, with a tendency towards the 
Calabacillo. Plots H and I, on the other hand, are planted with 
trees of the Amilonado type. 

Lengthened experience has demonstrated that the more 
delicate and finer varieties of the Criollo disoription are unsuited 
to Dominica conditions, and sooner or later tend to succumb to 
disease-canker (Phytophthora faberi). At the inception of the 
experiments all the plots with the exception of plots H and I 
contained a number of trees of the Criollo type ; these have peri- 
odically died oat and been replaced by a more hardy resistant 
variety. 

The plan has been adopted of planting on each plot a 
sufficient number of trees to cover the ground. The number of 
trees per acre thus affords an indication of the relative vigour of 
the cacao ; the greater the number of trees the less vigorous being 
the growth. 

Since the inception of the experiments, the soil of the plots 
has not received any cultural treatment beyond the application 
of the manures, save that when necessary, the growth of weeds 
between the trees have been cutlassed bacK periodically. When 
the plots are fully shaded the growth which occurs is practi- 
cally negligible. 

It may be added that the practice of planting shade trees tor 
fully matured cacao is not found to be necessary m Dominica. In 
addition, the plots have all received the systematic attention in 
regard to pruning and general sanitation usually considered 
necessary in a cacao orchard. 

The manures and the mulch are applied once a year, usually 
during the months of May and June.* 

In applying the manures the material is spread uniformly 
over the surface of the ground and then lightly raked under. 
The mulch is composed largely of grass from tiie lawns mixed 
with leaves and pods of the Saman trees (Pithecolobium Sarnan)^ 
which surround and shade the lawns. The mulching material 
is given at the rate of 5 baskets each containing 20 B>. to every 
tree. In view of the importance of. the mulching method as 
demonstrated by these experiments, the question of the manurial 
value of various descriptions of mulches is considered in a later 
section of this paper. The practice adopted in the reports on 
these experiments has been to record the yields for periods' of 
twelve months terminating on June 30, this date being chosen as 
least likely to disturb the records as a result of fiuctuations of 
yield due to variations of seasons. 

^Xn practice, the method pursued is to rake away the leafage in a circle 
round e^ tree, to apply the manure in the space thus uncovered, an^ then 
to rake the leaves back over the manure.. J 
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Meteorological Conditions. 


The annual rainfall on the plots tor each year during which 
the experiments have been in progress is recorded below. 


Period. 

Twelve months ending June 30, 

« ?> » >» 
9) 99 

99 99 99 9< 

II 99 19 99 99 

99 91 9* 99 99 

99 *9 II 99 99 

II 99 19 99 99 

99 99 99 91 I 

99 99 99 99 II 


Year. 

Inches. 

1903 

721« 

nm 

9308 

19<15 

7013 

1900 

74'«0 

1907 

88 02 

19<18 

87-08 

1909 

89-47 

1910 

94*90 

1911 

89-71 

1912 

80*54 

1913 

64*78 


The question of the relation existing between the rainfall 
and the yield of cacao is discussed in a subsequent section of 
this paper. 

It is to be regretted that no record of meteorological con- 
ditions other than rainfall has been kept, since it is highly 
probable that the atmospheric temperature, relative humi dily, 
and wind pressure exert an appreciable influence in determining 
the annual yield. 


Description of the Appearance of the Cacao 
Growing in Each of the Plots. 


In August 1913, a careful inspection was made of the plots 
with respect to the condition of the trees growing tiiereoii. At 
the initiation of the various series of trials, the condition of the 
trees was practically uniform throughout so, that the present 
state of affairs is almost entirely the outcome of the various forms 
of manurial treatment re<?eived. 


ORIGINAL SERIES. 

No. 1, Plot C (no manure). 

Trees decidedly Jacking in vigour. Much dead tip; leafage 
scanty and leaves, on the av^erage, small a^id off in colour, 
. Ground by no means fully shaded. A considerable 
numl>er or the original trees have died out and been 
replaced from time to time. A considerable amount of 
disea^se — canker {Phytophthura faberi). 

No. 2, Plot A (phosphate axid p>ta8ii). 

Trees lacking hi vigour. Leafage scanty ; leaves, on the 
average, small and off in colour. Plot by no means fully 
shaded. A considerable amount of epiphytic growth on 
many of the trunks ; large amount of disea.se (canker). 
Very little flowering. 

No. 3, Plot B (dried blood). 

Trees, on the whole, vigorous. Some dead tip. Leafage 
ample ; leaves large and of a good healthy green tint. Plot fully 
traded. Some canker. Flowering not very profuse. 
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No. 4, Plot E (complete manure). 

Trees moderately vigorous. Some dead tip. Ijeafage fairly 
good, leaves fairly large and of a fairly good colour. Plo t 
on the whole, fairly well shaded, but at one point thin, 
owing probably to unfavourable soil conditions. Some 
disease present. Profuse flowering. 

No. 5, Plot D (mulched). 

Trees very vigorous and well grown. A little dead tip. 

. Leafage abundant and leaves large and of excellent 
colour. Ground very thickly shaded, no open spaces. A 
little disease present. Satisfactory flowering. 

ADDITIONAL SERIES. 

Plot F (cotton seed meal). 

Trees vigorous and well grown. Leafage ample, leaves 
large and of good colour. Plot well shaded. Some 
disease. Flowering fair and a fair number of pods. 

Plot G (mulched with grass and leaves and pods of the Saman 
tree). General appearance almost identical with plot D. 

Plot H (no manure). Situated on hillside. 

Trees stunted and lacking in vigor. Leafage scanty, 
leaves small and olf in colour. Ground not fully shaded. 
Much epiphytic growth. Little or no actual disease, 
cacao being of the resistant Amelonado type. No great 
amount of Howering. 

Plot I (mulched with grass and leaves). Situated on hillside. 

Trees healthy, well grown and vigorous. Leafage 
abundant. Leaves large and of a good colour. Plot 
fully sliaded, no epiphytic growth. Satisfactory flower- 
ing. Little or no disease as in the case of plot H, the 
variety being of the hardy resistant Calabacillo type. 

The Yields Recorded from the Plots. 

The following table gi\^s in condensed form the returns from 
each of the plots during the period covered by the experiments ; 
the yields have been calculated in terms of cured cacao, Ib. per 
acre. 

The mean results show clearly the effect of the various forms 
of maiiurial treatment applied to the plots ; the best result has 
been given by plot D, whicn was mulched with grass and leaves, 
while plot E, which received the complete manure, follows with 
the next highest yield.* 


* The very marked drop in the yields from all the plots iu the year 1913-14 
is due to the trees having' suffered somewhat severe damage from winds 
experienced during the gale iu August 1913. 
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PLATE L 



I9II-I2 








YIELD8 IN TONS OF CURB!) CACAO, POUNDS PER ACRE. 


Year. 

! No. 1 

1 Plot A. 

1 No. 2 

1 Plot A. 

1 

; No. 3 

Dried l.lood. : Plot B. 

1 No. 1 

1 PlotE. 

1 No 5 
i PlotD. 

i No. 0 
Mulched. , Plot F. 

i No. 7 
! PlotG. 

No. 8 
Plot H. 

No. 9 
Plot I. 

[ 

No manure. 

Phosphate 
and potash. 

1 Dried blood, phos- 
phate and potash. 

T3 

2 

2 

Cotton seed meal. 

1 

No manure. 

Mulched. j 

lS»02-3 

1,138 

1,510 

1,191 

1,599 

1,300 

... 

... 

1 

! 

j 


1903-4 

822 

1,170 

1,131 

1,069 

j 

1,092 


! 

i 

i 

1 

... 

1901-5 

1,009 

1,179 

1,131 

1,418 

1,1.50 

1 


I 



1,122 

1,105 

1,232 

1,500 

1,724 

1 

i 

.* 

••• 

1 ■■ 

1900-7 

1,095 

1,285 

1,131 

1,401 

1,713 





1907-8 

1,351 

1,080 

1 

1,011 

1,709 

2,012 

1,180 

1 1,712 

895 

1,180 

1908-9 

1,107 

1,7 15 

1.007 

1,910 

2,017 

1 1,880 

1 1 

1,781 

971 

1 

1,307 

1909-10 

1 27’-> 

1,.395 

1,.30I 

1,8.35 

2,008 

2,087 

1,710 

979 

CO 

1910-11 

1,288 

^ 1,589 

1 

1,.501 

1,879 

2,145 

2,0.58 

1,090 

991 

2,1.30 

1911-12 

1,200 

1, IHfl 

1.181 

1,812 

1,953 

1 1,798 

1,519 

937 

1,870 

1912-13 

1,338 

i,r>7H 

1,701 

1,90.3 

2,271 

2.313 

2,028 

857 

1,885 

Mean 

1,190 

1,1.30 

1 

1,105 

1,053 

1 1,798 

1,931 

1,751 

' CD 

1,002 


The results, as a whole, are of considerable interest ; their 
relative values and Huctuations are most efFeetively display efl in 
graphic form, and in Plates I and II, curves are given showing 
the annual fluctuations in the yields from the several experiments 

In Plate I the returns from the original series of experiments 
are displayed, while Plate II gives those obtained in the two 
additional series. 

Inspection of these two curves shows that while in the case 
of the No Manure plots, C and H, the returns fluctuate closely 
around a mean value, those for the plots which i*eceived manure 
show, on the whole, a distinct upward tendency in the earlier 
years of the experiments, and subsequently settle down to fluctua- 
tions around a mean value higher than that of the No Manure 
plots. 
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Moreover, when this value has been attained, the annual 
fluctuations in yields are less marked in the oases where the plots 
have received a dressing supplying all the various manurial 
constituents, than when the dressing is incomplete in character. 

The impo rtant corollary follows, that in applying manures to 
orchard cultivation under conditions such as those governing 
these experiments, a period of from three to five years will usually 
be required to elapse l)efore the trees settle to the standard of 
fertility conditioned by the treatment applied. 

During the period covering these experiments none of the 
plots has evinced any marked decreases of yield as a result of 
witholding any one manurial constituent. Even in the case of 
the No Manure plots, no decided falling off has as yet become 
evident, and the effect is chiefly shown by the relatively low 
average level of the returns, and the condition of the trees them- 
selves. 

It remains to be seen how far the effect of the continuous 
witholding of manure will result in decreased yields in subsequent 
years, but the existence of numerous areas of cacao in Dominica 
which for long periods have received no manurial treatment, and 
which continue to produce small yields of cacao, appears to 

f ive ground for the belief that, under these conditions, a low pro- 
uctivity may be maintained, if not indefinitely, at any rate for 
protracted periods of uncertain length (a result analogous to 
those obtained in the Rothamsted experiments on annual crops 
in a temperate climate). 

Thb Probable Error Involved in the Results. 

Of recent years considerable interest has attached to the 
calculation of the mean probable error involved in the perform- 
ance of agricultural experiments. In making such calculations 
two factors require to be taken into consideration in the case 
of these plots, viz . 

(a) Variations in yield due to variations in season. 

(b) The cumulative effect of the manurial application felt 
over a term of years, the existence of which has been demon- 
strated, and which in the early years of the application entails 
in general a steady rise in the returns from the plots. Never- 
theless the fact that these experiments have been extended to 
include in each year a series of three trials of the mulching 
method and also two no manure plots, enables certain calculations 
to be made in this way. In making these calculations the values 
given by plots F and 1 in the years 1906-7 and 1907-8 have not 
been taken into account, since duiing that period the productivity 
of these plots was increasing owing to the accumulative effect of 
the manurial applications. The following data ^ve the mean 
probable error for the m^n of the three mulched plots for each 
of the years 1909-10 to 1912-13, in terms of cured cacao, Ib. per 
acre. Below is given the mean probable error attached ' to the 
mean of the three plots for the four years, together with the mean 
probable error for one experiment. 
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The calculations have teen made hy Peters’* approximation 
formula. 


Year. 

Plots E, F, and I.' 
probable error of | 
mean result, , 
ft), of cured cacao • 
per acre. 

Mean proba 
ble error, 
per cent. 

IJKW-IO 

±138 

±7-1 

1 

11110-11 

±22 

±10 

1011-12 

±32 

±1-7 

1912-13 ... 

±63-.“> 

1 ±3-2 


Mean of these plots for four years 

Mean probable error of one experiment -i:132 !1>. or per cent. 

„ „ „ . dz38r> „ vu . 

the latter calculated value includes variations in yield due to 
variations of seasons on addition to errors due to other causes. 
In addition to the above, the mean probable error of the two 
series of no manure plots has been calculated for the entire 
series of years during which they have been in progress. 

Plot C. Plot H. 

Mean probable error of one result, 

120 tt). or 10 per cent. 39T R. or 4 *2 per cent. 

Mean probable error of mean 

36 lb. or 3 per cent. 1»^*9 or 1 '7 per cent. 

While below are given the probable errors for each of the 
other plots A to E after the initial period has elapse(l during 
which they have been settling down to the conditions incident 
on the system of manuring applied. 

* If r is the probable error of the results of a single plot and K that of tho 
arithmetical mean of the results from all the plots, S (-~v) is the sum of the 
deviations of every result from the arithmetical mean of all the results, and 
n the number of plots employ e<i. the formulae are : — 

S ( + v) 

r - ±:0‘8m - - — -~ 

y/n ( n - 1 ) 


R - dbO-8453 


S(+ V) 
n \/n - 1 



Plot A. 

Plot B. 

Plot D. 


00*2 lb 

98 '5 ir>. 

81 C lb. 

Mean probable 
error of one result. 

or 5*7 per cent. 

or 10 tier cent. 

1 

or 3 *9 per cent. 


36*4 lt\ 

39 9 «>. 

33-0 tt). 

Probable error of 
mean. 

or2‘5i)er cent. 

oriJ'6i>erceiit. 

or 1*6 per cent. 


Plot E. 

5.S 4 lb. 

or 2*9 per cent. 
21*8 tt ). 

or l‘2i)ercent. 



It has already been pointed out that calculations of the 
above type, which include the results of a series of experiments 
carried out over a number of seasons, and which do not include 
a factor for variation due to seasonal conditions, are liable to give 
values for the probable error that are too high on that account. 

In the case of these experiments, the conditions under which 
they are carried out are, on the whole, equable, so that the fluctua- 
tions on this account are small. 

In any case the calculations substantiate the reliance placed 
on the results of the trial, since in practically all cases the increases 
i*esulting from the applications of manure considerably exceed 
the probable error, while the concordant character of tne results 
and the condition of the trees lend additional weight to this 
conclusion. 

Chemical Characteristics of the Soils of the Plots * 

In order to obtain information as to the effect of the various 
manurial applications on the soils of the plots, a chemical examin- 
ation was made of the soils of each during the year 1912-13. 

In the case of plots A to E, the samples were taken in May 

1912 prior to the annual application of the manures ; while in the 
case of plots F, G, H, and I the samples were taken in August 

1913 after the application of the manures. In every case the 
samples were taken to a depth of 1 foot throughout the plots, 
and each sample analysed represented the average of a number 
of samples taken at equidistant points. 

On the soils of plots A to E were determined the nitrogen 
content by Kjeldahl’s method, the total organic carbon and the 
carbonates by the methods given in the Report on the Soils of 
Dominica (Iinjierial Department of Agriculture, 1902), the avail- 
able phosphoric acid and potash by Dyer’s citric acid method, and 
the chlorine by extraction with distilled water. 

On the soils of plots F, G, H, and I the nitrogen and organic 
carbon were alone determined. 

From the content of organic carbon as determined, the 
humus content has been calculated by multiplying the result by 


* It may be stated that for many yetirs past it has been recognized in the 
Government Laboratory for the Leeward Islands, that the so-called humus 
qontent of soils consists in reality of a high'y complex mixture of organic com- 
pounds formed by the degradation of plant and animal remains ; in consequence, 
the estimation of the humus content as such presents considerable difficulties, 
and the results when obtained are of doubtful significance, especially when 
considered in relation to soils of different type. * Consequently the plan has 
been followed of estimating the total content of organic carbon present in soils 
by oxidation with chromic acid after the method of Cross and Be van, and calcu- 
lating therefrom an empirical value for the humus content. Such a method, 
while affording no information as to the specific character of the various com- 
pounds of which the humus complex is made up, forms a simple and accurate 
basis for the comjiarison of the total content of organic matter. It is true that 
certain arid and sandy soils may contain considerable amounts of vegetable 
organic matter in a practically unaltered condition, but in cases when this 
occurs, the fact can always be noted and allowance made for it wheti interpreting 
the results. It may be "added that the hot moist conditions occurring on the 
Dominioh cacao plots effectively inhibit such, an occurrence in the present case. 
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the factor V12A, while from the contents of carbon dioxide and 
chlorine the equivalent calcium carbonate has also l>een calculate<l. 
The accompanying table shows the results obiainetl in the various 
determinations. 

Dominica Cacao Manorial Plots. 

CHEMICAL analyses. 



Plot A. 

Plot B. 

Plot C. 

Plot D. 

Plot E. 

F.y On sol. ill 1 per cent, 
citric acid 

•0195 

•b2U«i 

•0158 

•022 

•0285 

Kg 0 sol. ill 1 per cent, 
citric acid 

•0477 

•081 

•01735 


•0554 

Carbon dioxide ... 

•055 

■04t) 

•044 

•049 

•040 

~ calcium carbonate 

•124 

•104 

•100 

•112 

•104 

Nitrogen ... 

•088 

•118 

•098 

•193 

•130* 

Organic carbon ... 

1-087 

1-470 

1-094 

1-750 

1-481 

= humus 

1*794 


1-885 

3027 

2-553 

Chlorine . . < 

•0()5 

•072 

•Ofit! 

•100 

•097 

= sodium chloride 

•107 

•119 

•109 

•165 

•160 


chemical analyses. —(Contd.) 


j 

Plot F. 

Plot G. 

i 

Plot H. 

Plot I. 

Nitrogen 

0182 

! 

0143 

1 

0101 

0-158 

Organic carbon 

1-630 

1-290 

0-945 

1-5.55 

« humus 

2-810 

i 

2-224 

1-629 

2-680 


The effects of the various applications are shown in the 
contents of the different constituents in the soils of the plots. It 
is a general characteristic throughout, that they are markedly 
deficient in calcium carbonate. In respect of the nitrogen content, 
the mulched plot D is by far the highest, while it is followed by 


* The nitrogen content of plot E was detei mined on a fresh sample taken 
in August 19137 the oiiginal detcimination in 1912 having been lost 
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plot B, which received the complete manure. Plot B shows 
a lower nitrogen content than plot E, thoiigh it has received the 
same nianurial treatment ; this is probably accounted for by 
greater leaching losses owing to the more open character of the 
soil, and the slightly greater elevation of the plot. Plots A and C, 
of which neitiier has i^eceived nitrogenous manures, show 
nitrogen contents below those of the other plots, as is to be 
anticipated. 

With regard to the question of available phosphoric acid and 
potash, plot E here shows decided pre-eminence, and is followed 
in respect of potash by plot A, the smaller accumulations in the 
latter case being again accounted for in all probability by greater 
leaching losses. Inspection of the results also tends to create the 
impression that on th's account the soil of plot B may have 
received some small accretions of phosphoric acid and potasn from 
plot A. 

No means at present exist for measuring the leaching lossee 
taking place from the different plots, but inspection of the above 
results combined with a knowledge of the physical characteristics 
of the soils and contour of the land points undoubtedly to their 
being greatest at the upper end of the plots and diminishing 
gradually to plot E. 

The results in relation to the content of organic carbon, on 
the whole, follow those found in the case of nitrogen, being highest 
in the case of plot D, and lowest in plots A and C. The question 
of the relationships of the plots in this respect is considered 
further at a later stage of this paper. 

With regal'd to plots P, G, II, and I, the fact that they have 
been in existence for a shorter period than the original series has 
caused the effect of the manurial applications to be less marked. 
Nevertheless, so far as the nitrogen contents of the plots are 
concerned, the results are substantially in accord with those 
obtained from plots A to E. Both of the mulched plots F and I 
show considerable accumulations of nitrogen, though this is less 
in the case of the hillside plot, I, than in that of plot F. Probably 
the lower nitrogen content of plot I is accounted for, at any rate 
in part, by the considerable incline on which the plot is situated, 
and which would tend towards greater leaching losses. The 
condition of plot F at the present time approximates closely to 
that of plot G. 

The Manukial Gains and Losses which Have 
Accrued to the Plots. 

It now becomes of interest to investigate the various gains 
end losses of manurial material which haye taken place on the 
plots during the progress of the experiments. 

The quality of the manures applied to the plots has from 
time to time been controlled by analyses, and the contents of 
plant constituents may, on the average, be taken as follows 

Basic slag phosphoric acid 16 per cent. 

Sulphate of potash potash 60 „ „ 

Pri^ blood nitrogen 12 „ „ . 



95 


With regard to the mulching matenaU the following analysis 
was perform^ in the Government Laboratory for tlie Leeward 
Islands some years ago ; it has appeared on several occasions in 
annual reports on these experiments but is reproduced below for 
convenience of ref erence : — 

Nitrogen 2*116 per cent. 

Phosphoric 0*156 per cent, on air-dry material, 
acid 

Potash 0*644 per cent. 

The presence of the Saman pods and leaves has resulted in 
the application of a mulch which is decidedly rich in nitrogen.* 
At the end of this paper a number of other analyses of mulching 
material are collected which serve to illustrate the manner in 
which the composition of this class of substance varies with its 
origin. 

It should be stated that the amount of mulching material 
containing considerable quantities of Saman leaves and pods, 
which was applied to plots F and G, was insufficient to supply 
a complete dressing to plot I, and it has been customary to bring 
the amount of material supplied to this plot up to the full quan- 
lity with leaves and grass cut from the slopes of Morne Bruce. 
It is estimated that the Saman — containing material constituted 
al>out one-fourth of the total amount supplied ; in consequence, 
the dressing applied to this plot is less rich in nitrogen than 
those given to plots D and F. 

As the result of a number of analyses at different times, H is 
assumed that manurial constituents are contained in cotton seed 
meal in the following proportions : - 

Nitrogen ... ... ... ... 4*5 per cent. 

Phosphoric acid 1*2 „ „ 

Potash .. 1*2 „ ., 


From these data the amounts of manurial material couv’^eyed 
to A to G plots, in Ib. per acre, annually, is summarized below. 


; A. B. 

i 

1 

Nitrogen ...I nil 54 

i 

Phosphoric acid | 72 nil 

Potash 84 nil 


c. 

D. 

E. 

F. 

nil 

223 

54 

223 

nil 

17 

72 

17 

nil 

71 

84 

1 

71 


G. 

27 

7*2 

7*2 


* The plwsical comjK>5»iron of the sample in question was as follows : — 
^man pods and twigs 7018 per cent. 

Leaves and grass . 28 *2 „ ,, 

It has been suggested that the above analysis of a single sample may 
not fully represent the character and the mulching material on all occasions, 
While wiis may be the case to some extent, there is no doubt that the presence 
of Saman pods tends to raise the nitrogen content considerably, and on all 
occasions these constituted a predominating proportion of the mulching 
material applied to plots A to £. 

The subject of the composition of mulching material is further dealt with 
in the appendix of tide paper. 
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It will be seen that the applioation of the muloh has resulted 
in giving a very heavy dressing of nitrogen to plots D and F, and 
no doubt some part" of the oenefioial eflTeot observed must be 
attributed to this cause. 

The next point calling for consideration is the amounts of 
manurial material removed from the plots in the crop in each 
year. It may here be stated that throughout the course of these 
experiments, the practice has been to remove the entire produce 
from the plots, the husks and pulp not being returned sub- 
sequently. 

The following data, determined by Mr. G. A. Jones on pods 
of the Forastero calabacillo type of cacao, which constitutes the 
main type grown on plots A to G, afford information as to the 
proportion borne by the weight of the whole fruit to the yield of 
cured cacao. 

Two determinations were made, and as a result it was found 
as follows : — 

A. 100 B&. pods gave 8*62 Bb, cured cacao 

B. 100 ft). „ „ 7*55 „ „ „ 

A third determination conducted in the Government Labor- 
atory for the Leeward Islands showed that 100 lb. pods gave 
8*75 ft), sun-dried cacao and pulp. 

Taking the mean of the first two determinations (the third 
being excluded on account of the uncertain weight of the pulp 
and also the method of curing), we find as a mean value, that 
100 ft), of fruit of this type gave 8*08 ft), of cured cacao. 

For the purpose of this investigation, determinations were 
further made in the Government Laboratory for the Leeward 
Islands of the contents of nitrogen, phosphate and potash, of the 
husks and the beans and pulp of cacao of this type. The results 
are as follows - 

I A. Fresh husks B. Fresh beans 



per cent. 

and pulp, 
per cent. 

Nitrogen 

0182 

0-721 

Phosphoric acid 

0-049 

0-727 

Potash ... 

0-297 

0-453 
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From the above data the contents of manurial constituents •> 
the whole fruit have been calculated and are given below* 

Fresh pods, 
per cent. 

Nitrogen .. 0*312 

Phosphoric acid 0*213 

Potash 0*335 

*For comjmrison, Professor Harrison’s values for Forastero and Calabacillo 
cacao are quoted below. 

Forastero. 100 tb. fruit j2;ave 3*6 lb. of cured cacao. 

Calabacillo. 1001b. ,, ,, 7*25 „ „ „ ,, 

The contents of manurial constituents condensed from Professor Harrison’s 
detailed fij^ures were found to be as follows 



Forastero, 

Calabacillo. 


per cent. 

jjer cent. 

Nitrogen 

0*278 

0:i2o 

Phosphoric acid 

0*147 

0*152 

Potash 

0*368 

0*468 


It will be seen from the above that the nitropjen contents found for the 
Dominica Forastero-calabacillo lies midway between Harrivson’s values for the 
two varieties, while the phosphoric acid is decidedly higher and the potash 
lower than the values found by hiift in either case. 

From the above data it is possible to calculate the approxi- 
mate amounts of manurial material removed in the crops from 
plots A to G in ft), per acre, and the results of this calculation are 
given below. The returns from plots H and I are not included 
therein, since, as previously stated, the variety of cacao cultivated 
thereon is of the Amelonado type and may in consequence be 
expected to differ in its content of manurial constituents from 
the Forastero — calabacillo cacao.* 


Average amount of manurial constituents roYioved per acre 
per annum hi crop in ft). 



A. 

B. 

C. 

D. 

E. 

F. G. 

Nitrogen 

550 

540 

45-8 

74-2 

68.'5 

74‘5 07 '5 

Phosphoric acid 

36-7 

3«1 

300 

090 

• 

03-7 

49-7 45 1 

Potash 

59-2 

58-2 

49-2 

401 

420 

79*9 730 


* Some considerations in this connexion in respect of plots H and I are 
inoloded at a later stage. 
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It is thus possible approximately to ascertain by comparison 
bow far the amounts of nianurial material added to the different 
plots fjoiiiiterbalance the amount removed in the crop.* 

Ill respect of nitrogen, the dressings of dried blood given to 
plots B and D very approximately equalize the amount annually 
removed in the crop. Jn regard to plots D and F, the annual 
application of nitrogen far exceeds the amount removed in the 
crop, while in the case of plot G, the amount of nitrogen removed 
is considerably in excess of the amount added. Plots A and C, on 
the other hand, have annually been suffering considerable losses 
which are not replaced by corresponding dressings of manure. 

With regard to phosphoric acid, the amounts of the con- 
stituent removed in the crops are decidedly less than the amounts 
added in manure applied to plots A and K, but considerably 
exceed the (juantities received by plots D, F, and G. In relation 
to potash, the amounts received by plots A and K exceed the 
quantity removed ; on plots D and r the amount removed is 
approximately ecpial to that added, while in plot G the amount 
removed largely exceeds the amount added. 

As a corollary to the above, the following data give the 
approximate total amounts of plant food removed in the crops 
from the plots during the entire (*oui*so of the experiments : — 




1 Eleven veais. 


Six y 


A. 

B. 

C. 

D. 1 

E. 

F. 

Nitrogen 

K16-0 

594 0 

503-8 

759-0 

057 8 

447-0 

Phosphoric acid 

403-7 

397-1 

336-6 

507 1 

468*6 

298-2 

Potash ... 

651*2 

640-2 

511-2 

• 

876*2 

753*5 

179-1 


G. 

4050 

270() 


On the whole, the results cause one to incline to the view 
that when adequate dressings of nitrogen are applied combined 
with (‘onsiderable amounts of organic matter, the natural reserves 
of potash and phosphate present in the soil are for the present 
sufficient in quantity, and are liberated with sufficient rapidity 
to meet the demands of the crop in these resi^ects. 


Moreover, apfilications of organic matter tend to stimulate 
bacterial activity, and the decomposition of humus thus promotes 
a more rapid rate of av ailability foi* the reserves of potash and 
phosphoric acid in the soil, owing to the more abundant evolution 
of carbon dioxide thereby engendered. 

The case of plots G and B, which received cotton seed meal 
and dried blood, respectively, especially seem to strengthen this" 
view by reason of the relatively high content of organic matter 
contained by the manure, which on this account would promote 
liberation of potash and phosphate and thus account for the 
steadily satisfactory yields experienced, in spite of the fact that 
the additions of phosphoric acid and potash may have been 
very small. . 

* No allowance is made for the quantities of mauurial material removed 
ill the operations ol cutting out de^ wood, pruning or sucketing : on this 
account the actual amounts of material removed must in the case of any plot 
he suijplemented by an approximately coustaiit unknown quautity of manuriai 
material. 
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It may be added that the question of haeterial relations is 
further discussed in certain aspects at a later point. 

Especial interest centres in the question of the supply of 
nitrogen, and we may now proceed a step further and endeavour 
to consider the position of the five plots of the original series of 
experiments in relation to the total nitrogen contents of the 
soils of the plots, and tlie losses and gains whii;h have acc rued to 
them during the period of the experiments. 

To this end, the nitrogen contents of the [>lols have been 
calculated per foot-acre from the aiial\^tical data already given. 
For the purposes of the calcadation the weight of a foot-acre of 
soil of this type has been assumed to be 3,oOO,<H)0 lb, — a figure 
based on the value given by A. D. Hall for a sandy loam, to 
which type the soils of the plots approximate throngh«)iit . The 
slight departure from the type shown by plot K is insulhcient to 
affect the figure very materially. The figures in any (lase are 
only approximations, but serve to indicate the relative magnitude 
of the nitrogen* contents of the soil. 

Nitrogen contents of plots A to E in lb. per foot-am*. 



A. 

11. ! 

C. 

1 ). 

E. 

K. (i. 

Nitiogen in 
lb, p3r foot- 
a(Te 


1 

:5,2lo 



i).it29 ; l.72<» 

Dateol detor- 
ininatio.i ... 

May ! 

1912 

Mav 

19 i 2 

Mav 

1912 

Mav 

19i2 

Antr. 

19i;! 

.Aliy. 1 iVii". 

19i:J I9i:{ 


The losses and gains of nitrogen which have accrued t*) the 
plots may be divided into two groups : (a) those known with 
approximate accuracy, (h) those which are unkiiowii. The first 
group include the material added in the manui-ial applicaiitm 
and that removed in tlie (T<»p. 'flu* second group comprise the 
nitrogen added in the rainfall, that removed in the operations 
of pruning and sanitatioc, and ilial lust by leaching aaul tliniugli 
the operation of denitrifying organisms. In regard to the latfei* 
group, an approximate estiniato nia} be foi-med from data 
supplied by observei*s elsewhere of the (|uanti.ies of nitrogen 
furnished annually in the rainfall. 

With reference to the nitrogen losses sustained by the plots 
by the removal of primed out material, and by leaching and 
denitrification, no oatc are available to enable the amount of 
these losses to be calculated ; but it is reasonable to suppose that 
they are approximately constant throughout the plots, although 
there may be some snlall tendency for the leaching losses to be 
heavier on plots A, B and C than on plots D and E, while the 
amount of pruning will probably be greatest on t hose plots Avhiidi 


* It must be rcinembeted tbat this value is exclusive ut the couteiit ot 
nitric nitrogen ; but as is shown lat*n\ this is vei y •'luaU, at any one time. 
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have made the most growth, namely D and In the statement 
given below, the known losses and gains of nitrogen' [to the 
various plots are summarized, and to this is added a figure for 
the theoretical nitrogen content of each of the plots based on the 
amount contained in the No Manure plot, on the assumption that 
the nitrogen contents of the other plots will differ from that of 
the No Manure plot by an amount dependent* on the algebraic 
sum of the independently variable gains and losses to the plots 
resulting from the application of the manures and the reaping 
of the crops. 

It may be added that in the case of plots A, B, C, and D, the 
calculations have been made to apply up to May 1912 and before 
the applications of manure in that year, since it was at that time 
the samples for analyses were taken. In respect of plots E, F and 
G, on the other hand, the calculation applies up to August 1913. 


A. B. C. D. E. 

Nitrogen remov- 
ed in crop ... 546 530 451 686 701 

Nitrogen added 

in manure .. nil 486 nil 2,007 594 

thebretical nit- 
rogen content 
of plot in lb. 

per ft -acre ... 3,148 3,646 3,240 5,015 3,587 

I * 

Excess actual 
nitrogen over 
calculated in 
Ib. per foot- 

acre -238 +254 - +1,365 +693 

The above figures, while they can only be regarded as approxi- 
mate in value indicate, however, that the balance of losses and 
gains in the case of the different plots varies very considerably. 
Tn the case of plot A, which received no organic manure, the 
calculated nitrogen content of the plot is distinctly higher than 
that actually found, but in the case of all the other plots, 
except of course plot C, the calculated nitrogen content is less 
thim that actually found. As has been pointed out, the losses by 
leaching are probably less great in the case of plots D and E than 
with the remaining memliers of the series (especially in the case 
of plot E) ; but while this may perhaps account for the greater 
excess nitrogen content of plot E as compared with plot B, 
nevertheless It does not account for the very large excess nitrogen 
content of plot D. The high nitrogen content of plot D is again 
reproduced in plot F, but the absence of an exactly parallel 

* l!be(giuni ^of Nitrogen from rainfall is also approximately constant 
tbroughont. 
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control plot precludes the making of calculations with regard to 
the excess nitrogen content of the soils of this plot and also plot 
G. On this evidence, however, we are apparently faced with the 
conclusion, that on those plots which have been manured with 
organic manures, considerable accretions of nitrogen have been 
taking place independently of the manurial additions which have 
been made, and that these accretions are of the greatest magnitude 
in the case of the mulched plots.* 

Further corroborative evidence of the correctness of this view 
is afforded by the hillside plots, H and 1. The type of cacao 
grown thereon differs from those of plots A to G, being of the 
Amelonado type. In order to enable a similar approximate 
calculation to be made, determinations were made of the nitrogen 
content of this type of cacao similar to those already given in 
relation to the variety grown on plots A to E. The results are 
as follows 

A. Fresh husks. B. Fresh beans and pulp. 
Nitrogen 0*128 per cent. 0*947 percent. 

From the abov'e data the nitrogen content of the whole fruit 
was calculated and found to be as follows : — 

Fresh pods. 

Nitrogen 0*357 per cent. 

As already stated, the mulching material utilized on plot I 
differs somewhat in composition from that used on plots D and F ; 
no exact analytical data for the nitrogen content of it are 
availa})le, but it seems not unlikely that it may be somewhat 
lower than is the case with the material applied in the other two 
oases. In the following calculation, the gain of nitrogen result- 
ing from the application is however assumed to be the same as 
on plots D and F, and on this basis we arrive at the results given 
immediately below. 


* It might perhaps be argued that the hi|fh value for tht> niirogen contetit 
of plot D may be the result of' greater reterttivity imparted to it owing to the , 
inorease of the hun^u^ content following on the heavy organic ipanuring. This 
view is however neg’atived by the actual moisture determinations of the soils 
of the plots, which ate reported ou in a later section of this paper, and which do 
not show an V marked incriease in the case9f plot D as compared with] other 

.Ith .4 I I t lii .Li) 
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Total nitrogen ronioved in 
frop for «»ix yt^avs; 

Total nitrogen added in 
manure in six veal’s 

Nitrogen per foot-acre of soil 
in plot as determined 

Calculated nitrogen per foot- 
acre of soil ... 

Excess of actual nitrogen 
in lb. per foot-acre over 
calculated value 


Plot H. 

Plot I. 

24311.. 

4101b. 

— 

’ 1,3381b. 

3,3ir.lb. 

I 5,2001b. 

1 

— 

1 

4,486lh. 


714tt. 


It may be pointed out. that if the nitrogen content of the 
manure is lower in tins case than the assumed value, the gain of 
nitrogen re[)resented by the excess of the actual over the calcu- 
lated (joiitent of the soil would he greater than is shown. 

The losses incident on leaching may also he expected to he 
greater in tlie case of these two plots than with the other 
memhers of the series, by reason of the steep slope on which they 
are situated, ami which facilitates drainage ; notwithstanding 
this, however, and also the considerations pointed out in the 
precefJing paragraph, a large excess is seen in the actual over t he 
theoretical nitrogen content of the soil of the plot. 

Tiie most reasonable explanation of these accretions of 
nitrogen ap|)ears to lie in the action of nitrogen-fixing organisms 
f)f the azotohacter type ; the existence of these organisms is now 
well recognized, and tlieir presence has been demonstratefl in 
various soils from different parts of the Leeward Islands.* The 
(piestion would therefore appear to he involved in tlie bacterial 
relationships of the soils of the plots. This subject is now 
recognized as being of prime importance in relation to <mes- 
tions of soil fertility, and is intimately hound up with that or the 
humus supply ; consequently it is convenient to deal with the 
further aspects of the ijuestion in relation to the humus con- 
tents of the soils of the plots, in whicli connexion certain other 
aspects of tlie bacterial relationships of these soils are also 
considered. 

Thk Content of Oiiganic Matter of the Plots and 
Ckrtatn Aspects of the Bactebial 
RELAT lONSHrPS OF THE SOILS. 

It is now generally admitted that the content of organic 
matter of a soil is intimately involved in the question of its 
fertility* Apart from any influence which it may ekert in 
modifying physical characteristics of soils^ the supply of organic 


^ See Report on Sugar-Cane Experiinente in the heeward Islands for 
190940. Part n, p. 39. 
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matter serves as the goiiree from wliioli the energy iier'essary loi 
the inainteiiaiino of a considerahle ]ji'u|jortion oi' tlit- hacterial 
activities of tlie soil is deriveH. 

In tropirfal countries, oondilions are naturally pecMiliarlv 
favourable to the Tnaintonanoe of ^rcat ))ac*terial activity of all 
descriptions, and the processes invoiviiitj; changes of this type ill 
piweM far more rapidly than in temperate climates. 

The soils of the plots being, on the whole, light and well 
drained, are of a type peculiarly favourable to the maintenance of 
bacterial activity of certain types. In this connexion, tho.se 
functions which owe their ori^jin to organisms of the putrefactive 
type and result in the breaking down of organic matter with 
accompanying liberation of carbon dioxide are of much impor- 
tance. Intimate relations exist between activities of this descrip- 
tion and the liberation of the reserve supplit^s of |x>tash and 
phosphoric- acid contained in tlie soil. 

With a view to obtaining inforiiiatiun in relation id this and 
other bacjterial conditions obtaining in ibe soils of the plots, the 
following experiment was performed In the J^aboratory. liOts of 
approximately 1 kilogram me each of tlieaverage soil samples from 
plots A to E were put up in gla.ss dishes covered with clock 
glasses and kept continuously moistened with distilled water foj* 
a period of six months. The dishes \vei*e kept in the dark, and 
at the end of the period in <piestion the soils were air-dried, 
resampled, ami the organic carbon <‘ontent redetermined ; at the 
same time the nitn»geii c'ontent of the soils \va.s redetermined by 
Kjeklahrs method, and also the nitrate content by the Schloesing 
method. 

The ivsult s are summarized below : — 


I 


Original content of organi<* 
carbon 

Equivalent humus 

Original nitrogen content 

Content of organic carl)ou at- 
end of experiment 

Equivalent liumus 

Niti-ogen content at end of 
experiment 

Nitrogen content as nitrate 
at end of experiment 

Percentage loss of humus in 
mon^S 


A. 

11. 

f:. ' 

D. ! 

K. 

1 (.WT 

I ■479 

1-094 

i-7.')r) 

1-481 

IS7I 

2-.750 i 

1 •88.') 

i:!-(»27 j 

2r)r)3 

•088 

1 

•118 

•098 ' 

■19.3 1 

1 1 

•130 

I 

io-800 

0-7.70 

0-8;i.') 

1 

: 

1-183 

■ 1-379 j 

1-293 

1-440 

1 2-163 

2-043 

•094 , 

•080 

1 -097 

1 

1 i 

•132 

J -0021 

1 

: -0016 

•0028 

’ i 

1HI42 

i -0012 


491 

1 23-7 

i 

i 28*5 

1 

20-3 
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In respeot of the humus content, it will be seen that in every 
case very marked decreases in the humus contents of each sample 
have taken place. It is not clear why the loss indicated in the 
case of soil from plot B should have been so excessive. If tliis 
result is excluded, it is seen that the rate of decay of humus has 
proceeded at a rouglily uniform rate in relation to the total initial 
content of organic matter, the total loss ranging between 20 per 
cent, and 28 per cent, of the original amount present. It is worthy 
of note, however, that the highest percentage loss as well as the 
largest total loss of humus is recorded from plot D. 

Figures such as those given above are not, of course, strictly 
comparable with actual conditions, but it may be observed that 
the state of affairs obtaining on the cacao plots themselves is 
not so very dissimilar to that of the experiment in question, 
at any rate in the case of those plots in which the condition of 
the cacao trees is satisfactory ; since the heavy shade of the trees 
and the thick covering of fallen leaves on the ground combine 
with the usually humid condition to produce a state of affairs 
approaching to that of the experiment. When the plots are not 
fully shaded and the soil is in places exposed to the direct rays 
of tne sun, the bacterial activity is no doubt distinctly diminished; 
but if, as seems reasonable to suppose, the humus losses approxi- 
mate to those recorded above in the case of the adequately shaded 
plots, it points in no uncertain way to the necessity for regarding 
the maintenance of the humus supply as a first essential in 
systems of tropical agriculture. 

In this connexion, it is interesting to turn again for a 
moment to the analytical results for the determinations of the 
organic carbon contents of the soils of the plots given in an 
earlier section of this paper. As is to be expected, this is highest 
in the case of the mulched plots in every case, and is lowest for 
those which have received no organic manure, those plots which 
have been manured with cotton seed meal and dried blood occupy- 
ing an intermediate position. 

On the other hand, the excess of the amounts of organic 
matter contained in the soils of the mulched plots over the con- 
tents of those plots which have been manured in other ways, is not 
comparable with the differences in the actual amounts of organic 
matter supplied, and we are therefore forced to conclude that the 
amount of organic matter which has been broken down by 
bacterial action on these plots is considerably in excess of the 
amount which has been removed in this way in the soils of other 
members of this series^-a result which is in general accordance 
with the indications shown above. 

The next point calling for consideration in relation to the 
ateve results is the alterations which Have taken place in the 
nitrogen content as the result of the treatment of the soils. The 
low value for the nitrogen content of plot D after six months 
must be regarded as abnormal, in the light of the results obtained 
in the case of the other plots ; if we except this result, we see that 
in the main, but little change has taken place in the nitfogen 
content of each plot, and in the case of plots A, C and B there is 
evidence of a slight rise. 

^ . The figures in*relation to the contents of nitric nitrc^n are 
especially mteresting. At the ont6^t» certain of the ,^sow 
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examined for the presence of nitrates and onl}" small traces found 
to be present ; the amount of nitrates found at the end of the 
experiment is therefore presumed to he an approximate index of 
the total amount, of nitrification which has taken place in the 
interval. In view of the small proportion of lime present in the 
soils of the plots, the amount of nitrate formed in the course of 
six months is rather more than expectation would indicate, and 
if the assumption is again made that the conditions approach to 
those actually obtaining, the amount of nitrate formed in one 
year would approximate in most oases to the amount removed in 
the crops, irrespective of leaching losses. It is interesting to 
observe that the largest amount of nitrification has taken place 
in the case of plot D.* 

Attention has already been directed to evidence pointing to 
the existence of large accretions of nitrogen to tlie soils oP the 
plots apart from additions of this element given in the shape oi 
manure, and the probability that free nitrogen-assimilating 
organisms may he responsible for the result in question. 

To obtain information in relation to this point, a series of 
experiments was perPormed in September 1913, in which samples 
of fresh soil from each of the plots were in(»cnlated into suitable 
culture media and the amount of nitrogen fixed, determined 
by analysis. 

The culture solution used in these trials was that described by 
S. F. Ashby {WeRt Indian Bulletin, Vol. VIII, p. 94, and Journal 
Agricultural Science, Vol II. p. 35), which has the following 
composition : — 


Mannite 

Di-potassium phosphate ... 
Magnesium sulphate 

Sodium chloride 

Distilled water 


12 grammes 

•1 

•1 

T litre 


This solution was divided up into lots of 100 o.c., and to each 
was added 5 grammes of precipitated calcium carbonate ; these 
lots were then intermittently sterilized on successive days and 
subsequently inoculated with 1 gramme of fresh soil from each 
of the plots A to E. Each inoculation was performed in duplicate; 
in addition two uninoculated portions of 100 c.c. each were re- 
tained as controls. Typical growths of azotobacter occurred in 
from two to three days in the case of each of the inoculated lots, 
while the blanks remained sterile. At the end of a fortnight the 
nitrogen content of the liquid in each of the flasks was deter- 
mined by the Kjeldahl process. The various amounts of nitrogen 
fixed in each case are shown in the following table ; the nitrogen 
originally contained in the soil used for inoculation has been 
deductea in each case : — 


* In this connexion Dr. Watts has suggested to the writer, that Under con- 
ditions in which the supply of free mineral bases in the soil is deficient, 
ammonia formed in the proce.ss of ammonification may function as a base for 
the neutralization of nitric acid formed during the later stages of nitrificatioi). 
question is dealt with further in a subsequent paper, 
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Milligrammes of nitrogen 
fixed per grain 6i soil. 



1. 

II. 

A 


5-3 

B 


* 

C 

3-5 - 

2-9 

D 

3-6 

31 

E 

4-8 

-1-7 

Blank 

nil 

nil 


The results demonstrate olearh^ the existence of oi’ganisnis of 
the type in question in the soils of the plots. The amounts of 
nitrogen fixed in the ease of the soils of different plots are of 
similar order of magnitude, hut the values found in the ceases of 
plots A and E are lugher than the remainder. Althongli there 
does not seem to be any veiy marked superiority in the activity 
of any of the different strains of bacteria growing in tli 0 8(»ilsof 
the various plots as evidenced by markedly great ei fixation of 
nitrogen under the conditions of these experiments, it does jjot, 
on the other hand, seem unreasonable to suppose that the presence 
of an abundant food supply such as obtains in plots D and E will 
tend to an increase in numbers of tlie bacteria present and, con- 
sequently, to increased fixation of nitrogen. Moreover the open 
character of the soils of all the plots would be distinctly favour- 
able to bacterial activity of this type. 

It is admitted that the evidence presented in the foregoing 
pages would have been considerably strengthened if analytics 
aata were available concerning the composition of the soils of the 
plots at the outset of the experiment. On the whole, however, the 
data adduced appear to strengthen the view, that under the 
conditions of the soil and climate obtaining on the cacao plots, 
very considerable accretions of nitrogen may occur as the result 
of the action of free nitrogen-fixing baetteria of the a/otoba(!tcr 
type, and that the amount of nitrogen fixed may be very. great ly 
increased in the presence of an ample supply of organic mattel*. 

The question of the relations existing between the content 
of organic matter, the bacterial population, and the fertility of 
tropical soils is of much interest ; owing to the high and equable 
temperature and, in many eases, the humid conditions, the various 
reactions are enabled to proceed with greater regularity and at 
a higher relative speed than under temperate conditions, which 
latter, it may be aaded, have governed almost entirely the bulk of 
the work hitherto performed in these directions. 

Considerations such as these indicate that the Tropics present 
peculiar facilities for the investigation of certain soil problem^ 
and it may he suggested that the further prosecution of the 


Thi9 result was lost. 
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study of snob (jjipstions is likely to yield results of iinpf»rtano«^ 
and to fiUfilitate the elunirlation <»f many }»oints vvhifh areal 
present ohseure. 

The iMorsTUHE Context of ihe Hoii.s of the Phots. 

In order to aseertain whether die various forms of mamu ial 
treatment to which the plots of the original series of experiments 
had been subjected, hacl any appreciable effect on the moisture- 
retaining properties of the soils thereof, determinations of the 
moisture content of tlie soils of the various plots were conducted 
at intervals. In tliese determinations samples were drawn at 
regular intervals througliout eatdi of the plots to a depth of 12 
inches, by means of a soil auger, the individual samples immedi- 
ately transferred to stopped jars and the moisture determined on 
each sample by drying to constant weight in a steam oven. Tiie 
determinations were made by Mr. (t. A. Jones, Assistant ( ^irator 
of the Botanic Gardens, Dominica ; the results are given in the 
table below ; in every case the values given are the means of 
a series of determinations conducted on the soils of each plot. TJie 
results divide themselves into tw<» series :tlie first performed on 
the soils (J the original series of experiments, plots A to K. and 
iHivering a period ranging between Marcli 11H2 and Jannarv 
11M3 : the se<tond performed on tlie soils of the additional series of 
experiments, plots F to 1, during the month of September IHPl 

It is convenient to consi'J.er the valiu's oi)tain(‘d in the two 
sei’ies separatelv, in the first instance. 

MOISTUKE CONTENT <1F TlfK SOILS OF THE PLOTS. 


Date. 

Remarks. 

A. 

B. 

e. 

1). 

E. 

1912. 

' 

j 





Maroh'ifl ... 

Rainfall. March 
18 to 26, 4*55 ins. 

! 

1H7 

20 8 

10-50 

22 25 

2505 

April 22 ...| 

Rainfall. .April 
18to22. l-Tlins. 

17-7 ' 

17-7 

1418 

2n 00 

221 1 

May i:i 

Rainfall, A] nil 
20 to May U. 
22 parts. 

l.VfiO 

1.51.') 

12*82 

17*72 

19-05 

July 3 and 4 

1913. 

Rainfall. June 
21, 8 ins. Since 
then, only a icw 
parts. 

1705 

1502 

1 

j 

‘ i:] 08 

l8-o;l- 

i 20-0)) 

1 

January 22 

Fairly heavy 
rains since Oc- 
tober. Rainfall 
January 1 to 22, 
6 ins. 30 parts. 

1 

18-28 

1 

2163 

22-19 
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Date. 

llemarka 

F. 

G. 

H. 

I. 

1013. 

September 8 

j 

i 

Dry, hot weather, up 
to 7th instant. On 
Sept, 7, 0-62 in. fell. 

19-40 

2015 

19-70 

17-25 

Sept. 11 

No rain fell between 
Sept. 7 and 11. 

18-26 

19-85 

17-25 

16-48 

Sept. 27 ... 

Up to this date 3*fi6 
ins. fell for the month, 
the distribution being 
even. 

20-00 

20-78 




Dealing first with the results- obtained on plots A to E, it 
will be seen that in every case the soil of the No Manure plot 
shows the lowest moisture content. From evidence produced 
as the result of the determination of the temperature of the 
soils of the various plots, it seems reasonable to conclude that 
this result is due to the higher average temperature of the soil 
of this plot attained during the day, which would tend to increase 
the loss of moisture. This is the result of the considerable amount 
of exposed soil surface resulting from the large number of trees 
which have died out and the generally poor growth made. 

Of the other plots it will be seen that the highest moisture 
content is also shown by plot E, the next in order of magnitude 
being plot D. The moisture contents of plots A and B are 
always decidedly lower than those of plots D and E, and in 
general agree together fairly closely. 

When the results are considered in correlation vvith ihe 
physical composition of the soils of the various plots, it will l>e 
seen that the relatively high retentivity of the soil of plot E 
is in agreement with the larger content of the fine soil particles, 
and to the somewhat lower level at which it is situateci. Plot D 
closely approximates in physical coini3osition to plot C, while 
plots A and B both contain appreciably larger amounts of the 
coarser grades of soil particles. The low moisture content of 
plot C has already been shown to be due to special causes ; and 
while the relatively large amount of organic matter may pos- 
sibly have increased the retentivity of the soil of plot D slightly, 
the difference between its moisture content and that of plots A 
and B does not exceed that which might be expected, in view of 
the somewhat finer texture of the soil and the slightly lower 
level of the plot. 

This view is substantiated when the results obtained in 
relation to the soils of plots F, G, H, and I are considered. As 
already stated, these plots fall naturally into two pairs — P and O 
situate on level land, and H and I on a sloping hillside. In 
regard to situation and physical composition of the soil, the two 
members of each pair are almost identical in both cases. s, 

It will be seen that in all cases the water contents of 
plots F and G are close together, but that the value shown by 

E lot G, which was manun^ with cotton seed meal, is slightly 
igher than that of plot which was mulched, i 
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In regard to plots H and I, the moisture content as deter- 
mined show a slightly larger divergence, though tlie difference 
observed is not very large. In both instances, however, the 
moisture content of the mulched plot I is slightly lower than 
that of the No Manure plot H. 

The conclusion appears to be indicated, therefore, that while 
adequate shading and covering of the surface will naturally 
affect the moisture content of the upper layers of the soil 
under the conditions governing these experiments, none of the 
manurial methods practised exert an effect of any appreciable 
magnitude on the retentivity of the soil, even when mr^erately 
large amounts of organic material are applied, as in the case of 
plots D, F, and I. 

On the other hand, it must not be overlooked that the thick 
covering of fallen leaves characteristic of a well-grown cacao 
orchard probably exerts a considerable effect in assisting to 
conserve the moisture of the soil and "diecking surface evaporation. 

On soils heavier in type than those of these plots it is to 
be expected that heavy dressings of organic manure will pro- 
duce a larger effect in modifying the retentivity that has been 
seen in the present instance. 

The Investigation of the Temperature of the 
Soils of the Plots. 

In habit, the cacao plant is characteristically delicate and 
may be expected to be especially sensitive to any markedly great 
fluctuations of soil temperature. 

Accordingly, a series of systematic observations of the 
temperatures of the soils of the jffots was conducted during the 
years 1912 and 1913. The temperatures were taken by means 
of soil thermometers at a series of points evenly distributed 
throughout each of the plots, and the determinations were made 
at depths of ff, 12, and 18 inches, respectively. The measurements 
were made at various seasons of tlie year and during different 
times of the da^^ 

III the case of plot C, tlie measurements were made on both 
shaded and exposed portions of the plot ; in tlie remaining 
instances the points at which the determinations were made vva» 
fully shaded by the trees. 

The results for each series of determinations are given in 
tabular form below, together with the dates on which the 
measurements were made and other correlated data of interest in 
this connexion. 

As in the case of the soil moisture determinations, Mr. O. A. 
Jones is responsible for the majority of results recorded. 

The data compiled, afford a considerable mass of information 
concerning the temperature of the soils under the conditions of 
these experiments, covering approximately the range of seasonal 
conditions throughout the year. 

They demonstrate that under the conditions in question, the 
soil temperature of the shaded portions of each of the plots varies 
but little throughout the day and remains fairly constantly 
around the value for the air temperature during the coolest 
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portions of the day. No al3tvj|^l recoi’ds exist of night temperatures, 
out as many of the readings were taken in the' early morning, and 
as during the heat of the day the values recorded show very little 
rise above the morning values, the inference seems legitimate 
that during the night the temperature does not fall to any 
appreciable extent below the day values. 

The most extensive series of readings is that given in respet^t 
of plots A to E on September 8, 1918, which in one day included 
readings taken in the early morning, at lioou, and in the evening. 
Examination of the values reveals tlie striking fact that with the 
exception of the readings takeji on the unshaded |X)rtions of plot 
C, the total variation among th<5 whole of tlie readings is less 
than one degree Centigrade. 

In the entire series of readings the lowest values recorded 
are those obtained on January 22, 1913, during parti(ailarly cool 
showery weather, when the readings ranged from 21 *5** C. to 
22*5** C. If this series of readings is excluded, the maximum 
variation between the whole of the readings taken , on the 
shaded portions of the plots is only 2*1* C. ; while if tliey 
are included the maximum temperature range is 3*7°C., the 
highest temperature reiiorded being 25*2''C. and the lowest 
21*5'’C. It is moreover noteworthy tliat the readings obtained 
are in all cases practically uniform to a depth of 18 inches. 

On the other hand, the readings obtained on the unshaded 
portions of plot C show much greater variation. The actual 
range of tem)3eratures re(}orded lies between 23*3*C. and 29*f)*C.. 
while the temperature of the upper t) inches of soil often diverges 
to (piite a marked degree from that of the lower succeeding layers. • 
being markedly hotter or cooler, according to the time of day. 

The main series of data produced relate to plots A to E ; the 
additional measurements in respect of plots F to I collected 
during September 1913, supplement these but call for no 8{je<;ial 
comment, since they fully confirm the set of values obtained in 
respect of the original series. 

It is evident from the foregoing tliat, under the conditions 
governing these exji^riments, a very equable soil te,m[>erature is 
maintained when the cacao trees are 'well gi'uwn and the ground 
is adeijuately shaded ; in assisting to maintain this, the thick 
covering of fallen leaves cliaratiteristic of a well-grown cacao 
orchard is no doubt of the highest importance. 

While none of the methods of maiiurial treatment followed, 
appear to influence the soil temperature to any appreciable 
extent, nevertheless adequate supplies of plant food and the 
prevalence of soil conditions favourable to growth are of the 
utmost importance, since it is only when these are present that the 
(conditions of full^ shaded soil can 'obtain^ on which tne maintenance 
of an equable soil temperature depends. 

The delicate cliaraeter of the cacao plant has already been 
touched on, and its conserjiient probable sensitiveness to oranges 
of temperature. In this connexion, the above results also 
indica^ the value which temporary shade has in young cacao 
plantations by protecting the soil and assisting to maintain an 
equable soil temperature favourable to the development of the 
young cacao plants. 
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+ Lies at top end of control plot and is comparable with (b) of mulch plot. 
§ Lies at the top of the plot and has no great accummulation of mulch 
* Has a thick covering of cacao leaves from a tree. 
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The Relations Existii^g Between the Annual Yields 
OF Cacao? AND the Rainfall. 

The rainfall for each 3 ^ear during which these experiments 
have been in progress has already been given on page 87. The 
study of the correlation between the r^^infall and yields of 
cacao is of interest, but while the broifid general dS^ndence of 
the crop on tliis factor is obvious, nevertheless otwr agencies 
such as relative atmospheric humidity, ’^ly temperature range, 
and wind pressure also exert a sensible Wkct on the yield. 

Cacao is naturally a delicate plant (although somis varieties 
are more hardy than others) and is peculiarly susceptible to 
unfavourable conditions ; moreover the habit o# fcpwering is 
distinct and characteristic, while the proportioir of the total 
number of flowers set, which ultimately develop into mature fruit 
is very low. On these accounts, factors which would be of 
relatival j' small importance in relation to hardier plants may be 
effective in producing considerable variations in the case of cacao 
and so tend to mask the effects of variations of rainfall. 

A factor of prime importance in relation to annual precipi- 
tation is the tlistribution, and in this connexion the employment 
of the factor for the calculation of the effective rainfall is of 
considerable value.* 

In Dominica, it is true, the rainfall is as a rule verj" similarly 
distributed each year, so that in general, in this particular case, 
the effective rainfall follows the actual rainfall very fairly closely. 
In less favoured situations however, the divergence between the 
two factors may be very marked from year to year. 

Cacao picking is in progress practically throughout the year, 
but the largest proportion of the crop is picked during the months 
of October, November and Decern bt^r, and March and April 
respectively, the two seasons being known as the Christmas crop 
and the Car(^me crop. 

In these rec^irds the cacao year is taken as terminating on 
June 30, as at this date practically no cacao is being reaped. 
This system avoids complications as the result of the lateness or 
earliness of either crop. Under other modes of reckoning, this cause 
may lead to returns which properly belong to one season being 
carried over into the next. 

It has already been pointed out that in a system of manuring 
such as is applied to these plots, a period of several years’ duration 
is required to elapse before the trees settle down to the state of 
productiveness conditioned by the manurial treatment applied ; 
this fact consequently tends to obscure any attempt to correlate 
the yields of the plots with the rainfall in the earlier years of 
the experiments, except in the case of that receiving no manure. 


*Tho effective rainfall is j^iven by the following formula : — 
Tl'=R^’ 

R is the total rainfall over any period 

K' effective ,, ,, „ 

t is the total number of days in the period 

t' is the number of days on whioh min fell during the period, 







PLATE IV. 
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In tile following table are giv^en columns showing Die 
effective Tainfall for the entire year, and for the periods Jul\ to 
D^embe^ and January to June, for each year during which these 
experiments have been in progress, expressed as a perc'cntage of 
the average total effective rainfall during the entire period : while 
additional columns also give tlie 3 'iold per sere of the No Manure 
plot (plot 0 for each year aufl half-year, expressed as a percent- 
age of the average total yield for the entire period : the results 
are also displayed graphically in Plates 111 and TV^. 

A similar set of data is also given below for the mean returns 
of the series A to E diu'ing the period of 1907-8 to 1912- 1.‘», 
between which dates the plots appear to have settled down to 
a state of uniform productiveness. These I'esiilts are also dis- 
played graphically in Plates V.and VI. 

Surveying the results, it is at once perceived tliat the crop 
reajTed during the period January to June, on the average, con 
siderably exceeds that yielded l)etweon Jnl}^ and Decemhei*, 
while, on the other hand, the rainfall for the latter period is niiu'h 
greater than for the former. As was anticipated, notable secular 
variations in yield are to be observed, which are not a{>parenll 3 ' 
directly traceable to rainfall ; hut, on the whole, a distinct cor- 
respondence does appear to exist l)etvveeu the rainfall and the 
crop. 

The general impression given is that, when tlio total effective 
rainfall exceeds the average value by a large amount, the tendency 
is for the effect to he seen in diminished yields. On the other 
hand, during tlie period covered by the trials, the rainfall does not 
seem at any time to have fallen so low as to cause a diminution 
in yield by reason of delicienc}'. 

When the results foi* the half-j^early periods are examined, 
several further points of ijiterest stand out. The rainfall during 
the July-December period is always considerable and usuallv 
largely exceeds that of the January- June period. The figures 
lead one to infer that the high precipitation between July and 
December limits the productivity during that term and causes 
the so-called Christmas crop to maintain a roughly’' constant 
value. Excessive rainfall during the same period, moreover, 
appeai*s to exert an unfavourable influence on the crop reaped 
between the succeeding January and June. The return during 
this period also seems to be influenced considerably by the 
precipitation occurring during the time it is being jnatured and 
harvested. As stated above, this is normally much lower than in 
the later months of the year, and a relatively high rainfall 
between the months of January and June is usually^ Followed by an 
inereasel return during this period. It has already been pointed 
out tliat the yields ai*e also liable to be affected by a variety of 
other causes, and on this account the correlation to be obvServed 
between the rainfall and the yield is only approximate. It is 
hoped that iu futiii'o years the rainfall returns may be supple- 
mented by other meteorological data, which may serve to sued 
f^dditional light on this question. 
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EXPLANATION OF PLATES. 


Plate I, 
Plate II, 
Plate III, 

Plate IV, 

Plate V, 


Plate VI, 


Showing yield of original series of Caeao Manurial 
Experiments, Dominica, in pounds of cured Cacao 
per acre. 

Showing yield of additional series of Cacao Manuri' 
al Experiments, Dominica, in pounds of cured Cacao 
per acre. 

Effective Annual Kainfall expressed as a percentage 
of the average rainfall. Annual Yield of the No 
Manure Plot expressed as a percentage of the 
average yield. 

Effective Annual Rainfall expressed as a percentage 
of the average rainfall. Mean Annual yield of 
of Plots A to E expressed as a percentage of the 
average yield for the entire periocl. 

Effective Rainfall July k) December expressed as a 
percentage of the average rainfall. 

Effective Rainfall January to June expressed as a 
percentage of the average rainfall. 

Yield of the No Manure Plot C, July to December, 
expressed as a jxircentage of the average total 
yield of the plot. 

Yield of the No Afanure Plot C, January to June, 
expressed as a percentage of the averag total 
yield of the plot. 

Effective Rainfall, July k) December expressed as a 
percentage of the total average rainfall. 

p]ffective Rainfall January k) June expressed as a 
percentage of the total average rainiall. 

Crop total J uly to December expressed as a per- 
centage of the average total crop. 

Crop Jaiiuary to June expressed as a percentage of 
the average k)tal crop. 
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APPENDIX, 


THE MANURIAL COMPOSITION OP MATERIALS USED FOR 
MULCHING. 

The' importance attaching to tlie mulching method ot' 
manurial cultivation has prompted the collection of data regai*d- 
ing the manurial components contained in different types of 
material such as is likely to be employed in this process in actual 
practice. The data collected are summarized m the subjoined 
table, which gives in terms of percentages on air-dried material 
the amount of the different manurial constituents contained in 
each. 

It will be seen that the class of material varies within wide 
limits, while the actual manurial value also differs markedly in 
individual instances. The high nitrogen content shown by Saman 
pods and the gliricidia clippings demonstrates clearly the manner 
in which leguminous material will tend to enrich mulches in this 
particular constituent, and throws interesting additional light on 
the results quoted in the body of the paper in relation to the 
mulch plots. 

MANURIAL COMPOSITION ON AIR-DRY MATERIAL. 


Constituent. 

1 

rrt p 

il 

u S 

w 

1 

Lemon grass (Cymbo- 
pogon vitratis). 

Mixed grass (cut 
from hillside at B. 
Station, Dominica). 

* 

^ a> 

O *00 

Clippings from 
Glmcidia macula ta. 

Pods of Pithecolo- 
bium Saman, 

Moisture*® 100” C. ... 

i:{42 

13-03 

0-97 

10-83 

11-60 

16-8 

Nitrogen 

OHtt 

'0-»l 

0-83 

0-74 

3-12 

2-60 

Phosphoric acid 

0-04 

0-37 

0-22 

0-22 

0-40 


Potash 

0-S»7 

1-16 

0-80 

0-90 






Summary. 

In the foregoing paper the following points are dealt with 
in relation to cacao manurial experiment plots at the Botanic 
Station, Dominica 

** 2. The plots consist of two series, an original series consisting 
of five mimbers, and subsidiary series containing four additioneu 
plots. The original series has been uonlinuously carried on since 
1802, and the additional series since 1906. 

3. The manurial treatments applied comprise applications of 
nitrogen, phosphate, and potash alone and m conjunction with 
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on^ another, and triala^witl)^ the ot heavy mnlohes ; 

the mulchiag material used cdnsli^ hf leaves and ^ass miaed 
with pods of the Saman tree. 

4 Physical analyses are given showing the composition of 
the soils of the plots in the original series ; they comprise a series 
of sandy loam which tends to get heavier as one proceeds down 
the plots from A to B. Local variations in physical constitution 
are further illustrated by shrinkage determinations performed on 
samples taken at regular intervals throughout the plots. 

6. The annual yields from each of the plots are recorded ; 
they show the influence of the various maniirial applications to 
a marked degree ; the largest increases are regularly shown by 
those plots which have been mulched ; the next largest increases 
are shown by the plot which has received a complete manuring. 
A survey of the results for the entire period of ye irs shows that 
in orchard cultivation under the conditions governin^^ these 
experiments, it takes from three to five yeai’s for the trees to 
settle down to the state of productivity conditioned by the 
parjticular form of mauurial application. 

6. Data are given showing the mean probable error 
attaching to the various experiiueiits, and demonstrating that the 
value of this factor is in all cases of such magnitude as to allow 
of the results adduced being regarded with confidence as indica- 
tive of real diflerences derived from various forms of treatment. 

7. Analyses have lieeu made of the soils of the difteieut 
plots from the point of view of chemical constituenta The results 
show the eflects of the various manurial applications on the 
composition ol* the soil. 

8. Values ai*e also given for the gains acci uiiig to the plots 
with the difiereiit manures, while analytical data are put forward 
showing the amounts of fertilizing constituents removed in the 
crop. 

i). Compaiison of these data in respect of the nitrogen con- 
tent of the soils of the plots reveals the fact that on a comparison 
of the gains and the losses, the soils ol* certain plots, apd notably 
those which have been mulched with grass and leaves, show 
considetp^ble accretions to the nitrogen content wliich are un- 
accounted for by the quantities of this constituent added in the 
manurial application. 

10. The suggestion is made that these accretions are due to 
the action of fi’ee nitrogen-fixing bacteria of the azotobaoter 
type ; evidence is given proving the existence of this type of 
organisms in the soils of each of the plots of the original series. 

11. An account is given of certain in^^^^lflkions of the 
chtoges occurring when the soils of the plots axe kept in the 
Laboratory in a moistened condition. It was found that the 
humus content of the soils tended to diminish very rapidly under 
these conditionss the nitrogen content, on the other hand, did not 
tend to fall off in the same way as a rule, wliile an appreciable 
amoimt qf nitrification always took place. This latter mulUwas 
somewhat unexpected, in view qt the small content of calcium 
carbonate contained in the soils dF the plots, and the suggestion 
is made that the ammonia formed In tlie toidy stages of amtnonla 
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fioation may funotion as a base to neutralize the nitric acid 
product in the latter stages of the process. 

12. The results include a study of the soil moistui e conditions 
obtaining on each of the plots ; the results, on the whole, indicate 
that while adequate covering and shading of the soil surface 
affect the moisture content of the upper layers of the soil to a 
marked degree, none of the inanurial methods practised have 
exerted any appreciable direct effect on the moisture-retaining 
properties of the soils of the plots. 

13. Investigation was also made of the temperature of the 
soils of the plots at different times of the day and different seasons 
of the year. The results show that when the soils of the plots 
are adequately shaded, the soil temperature remains very nearly 
constant at the value of the air temperature during the coolest 
portions of the day ; when adequate shading is absent, however, 
the ik>il temperature varies to a much greater extent, and in view 
of the delicate character of the cacao plant, the results emphasize 
the utility of shade in young cacao orchards. 

14. In the concluding portion of the paper the relations 
between the annual rainfall and the yields of cacao from the 
plots are considered. 

15. An appendix gives analytical information regarding the 
manurial constitution of various materials used for mulching. 

In conclusion, acknowledgement must be made of aasistance 
rendered by Messrs. V. M. Weil, B. Sc., and R. E. Kelsick 
respectively, senior and junior assistants in the G-overnment 
Laboratory for the Leeward Islands, in relation to the analytical 
work referred to in the body of this paper; while the part borne 
by Mr. G. A. Jones, Assistant Curator of the Botanic Station, 
Dominica, in carrying out certain portions of the investigations 
described, has already been referred to. 
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fioatidn may function as a base to neutralize the nitric acid 
produced in the latter stages of the process. 

Vi. The results include a study of the soil inoistui e conditions 
obtaining on each of the plots ; the results, on the whole, indicate 
that while adequate covering and shading of the soil surface 
affect the moisture content of the upper layers of the soil to a 
marked degree, none of the maniirial methods practised have 
exerted any appreciable direct effect on the moisture-retaining 
properties of the soils of the plots. 

13. Investigation was also made of the temperature of the 
soils of the plots at different times of the day and different seasons 
of the year. The results show that when the soils of the plots 
are adequately shaded, the soil temperature remains very nearly 
constant at the value of the air temperature during the coolest 
portions of the day ; when adequate shading is absent, however, 
the soil temperature varies to a much greater extent, and in view 
of the delicate character of the cacao plant, the results emphasize 
the utility of shade in young cacao orchards. 

14. In the concluding portion of the paper the relations 
between the annual rainfall and the yields of cacao from the 
plots are considered. 

15. An appendix gives analytical information regarding the 
manurial constitution of various materials used for mulching. 

In conclusion, acknowledgement must be made of assistance 
rendered by Messrs. V. M. Weil, B.8c., and R. E, Kelsick 
respectively, senior and junior assistants in the Government 
Laboratory for the Leeward Islands, in relation to the analytical 
work referi'ed to in the body of this paper; while the part home 
by Mr. G. A. Jones, Assistant Curator of the Botanic Station, 
Dominica, iii carrying out certain portions of the investigations 
described, has already been referred to. 
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THB <TBI-TRI’ OR WBTST INDIAN WHITBBAIT 
IN ST. VINCENT. 

BY W. N. SANDS, F.L.S., 

Agricultural Superintendent, St. Vincent. 

The ‘ tri-tri ’ or West Indian whitebait {Sicydium plumieri) 
is an important food fish in St. Vincent, Dominica, and possibly 
other islands where there are clear, fast-running mountain streams. 

In the Agricultural News, VoL IV, No. 83, p. 187, there was 

S ublished an interesting account of the fish and its habits in 
t. Vincent ; this was taken from an article contributed to the 
American Naturalist by Mr. Austin H. Clark, of the Smithsonian 
Institution. 

The adult fish inhabit the mountain streams of both the 
Leeward and Windward districts of St. Vincent. Clark gives 
a good description of them as follows : — 

‘ They [the fish] are usually observed lying motionless on the 
sandy bottom of pools, head up stream. Tliey will lie in one 
prsition for a long while, then, with a sudden jerk, move to 
another place. If disturbed, they dart ouickly under the 
overhanging banks, or under rocks or logs in tne stream. When 
seen on a sandy bottom, the colour of these fishes is a very light 
brownish gray, with seven or eight transverse bands of darker. 
If over dead leaves, or on darker masses of rock, they are violet 
brown, the transverse bands being nearly black. They harmonize 
so well with their surroundings that they are distinguishable by 
a careful examination only. The adults measure from 3A to 
inches in length. In the waters where this fish occurs there is 
a small slender crayfish, of the same size and colour, which is 
very easily mistaken for it. This crustacean has the same habit of 
lying for a long while in one position, then suddenly moving 
to another, and, if disturbed, takes rehige under tfte banks 
or under stones in the same way. They may usually be 
distinguished by the fact that they move tail first, and then 
occasionally crawd slowly on the bottom ; they also are much 
commoner near the sources of the rivers, above the range of 
the “ tri-tri.'’ 

‘ In the dry season the adult “ tri-tri ” migrate down stream 
to the sea, where they lay their eggs, probably near the mouths of 
the rivers from which they descended, and then apparently die, 
as no adult fish are ever seen to return. 

‘ The young fry when about f - to 1 J inches in length, ascend 
the rivers by thousands during the wet season (August, Septeml^r 
and October), moving up stream in a continuous line near or under 
the banks, as do the young of eels (Anguilla). When in a stretch 
of comparatively quiet water they move steadily onward ; but in 
rapid water they progress by jerks, resting on the bottom 
for a few seconds, then making a fresh dash onwards and taking 
a fre>sh grip on . a pebble or rock with the central sucker, and 
after remaining quiet for a few seconds, dashing on again. They 
even ascend vertical or overhanging surfaces, over which a small 
amount of water is running ; in this way, resting for a while, then 




TRl-TRI or West Indian Whitebait [Sicydhim 
St. Vincent. natural size). 



TRI - TRI [Sicydium plumicri) ascending perpendicular 
wall of a dam. St. Vincent. 
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moving iipwai^ an inch or 550, resting again and moving on. 
Sometimes during one of these ascents they are swept off and into 
the eddy below; but in a few minutes they are reacfy to try again. 

I have seen as many as a dozen moving up the face of a rounded 
rock a foot in diameter, over which the How of water was not 
enough to cover their bodies. After a heavy rain the waters of 
the St. Vincent rivers rise rapidly, and then fall again, leaving 
many little outlying pools along the banks, which under the 
influence of the scorching tropical sun soon dry up, leaving dusty 
hollows. Many of the Ashes become (;nt off from the main stream 
at such times, and, as the pools dry up may be seen jumping 
about in the hollows, entirely covered witli a thick coating of 
dust. If these stranded individuals l)e placed again in the main 
stream they soon begin to ascend with the others as if nothing 
had happened. The tenacity of life of the young “ trbtri ” is 
rein ark aole. They will live for several hours in these dry 
situations, exposed to the full rays of the sun. 

‘On reaching the pools at the higher altitudes the fish select 
some suitable spot and there remain until maturity, when they 
return to the sea to deposit their eggs. I was unable to ascertain 
just how long this period was.’ 

During their ascjent of the streams, and usually near the 
mouths of the rivers, largo (piantities of the young are caught 
for human consumption. The (diief method of capture is by 
means of a white sheet weighted with a lai’ge number of small 
stones and sunk to the bed of the sti-eain just inside tlie surf. 
The sheet is put down in the evening and lifted about 5 a.m. 
with the ‘tri lri’ that have collected on and under the stones. 
In (juiet places further, but smaller, eaptuies (;an l)e made later 
on in the day ; however, the early morning is the most favoured 
time for the work. 

It is local tradition of the peasantiy that ‘ slu^et ’ lightning 
in some way or other acts as an incentive to the * tri-tri ’ to leave 
the sea and ascend the rivers. This form of electrical <li 8 play is, 
therefore, coiiinionly e.alled ‘ iri tri ’ lightning. 

Tlie photogivapli, Iflate J, takc^n at l() a.m. hv the writer 
shows a column of ‘ tri-tri ’ actively ascending the perpendicular 
wall of a dam built across a stream to sup[)ly water for power 
purposes for an arrowroot mill. i*art of the outlet pipe of the 
dam is seen at the bottom of the ]>u;ture and water escaping 
under great pressure, the dam being full. The pressure was so 
strong that the ‘tri-tri’ on reaching the pipe could not pass 
through ; therefore, in order to continue their journey it v.'as 
necessary for them to climb the wall. This they did successfully 
with the aid of a small trickle of overflow water. The photograph 
affords abundant evidence of the fact that no obstacle however 
great impedes tlie progress of the fish on their way up stream, 
provided the sui’face of ibe obstruction is wet. 

The fish are liiujiid when caught at the mouths of the rivers 
fresh from the sea. After a few days in the rivers they heeoine 
much darker in colour ;ind are then not so palatable. 

The fish to he seen in the photograph, Plate II, were captured 
about J- mile from the sea cliiubiiig the wall of the dam shown 
in Plate 1 ; the sniallei* specimens measured 4 -inch and the 
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larger 1| inches in length. Thfese latter had no doubt been in 
the river a longer period and made a much slower ascent. 

In season tlie fish are exposed for sale in large quantities in 
the markers of the local towns and are sold either by tlie measure 
or h}' the pound. 

The chief way in which tliey are prepared for the table is in 
the form of cakes, but they are also eaten boiled (whole; or 
‘ devilled 


SPRAYING FOR CONTROL OP TICKS IN ANTIGUA. 

BY P. T. SAUNDEKS, AI.R.C.V.S.. 

Veterinary Otlicer on tlie Staff* of the Imperial Department 
of Agriculture for the West Indies. 

The question of ticks and their iU*adication is one that has 
played an inipoi*iant {)art in fhe economy of the sto(?k industry 
in the West Indies for many years. It is fej^red. however, that in 
many islands no attempt lias been made to deal with the question 
in an efficient manner, and, as a natural conse(|uence, the tick has 
always had, more or less, the upper hand in the struggle. The usual 
method enqdoyed, at least in the smaller islands of tlie West Indites, 
of ‘ ti(*.king ' animals, is to scra])e the ticks off' with a knife or to 
l)ull them off* with the fingers, the parts being afterwards washed 
with a weak solution of JeN^es Iluid, or simila!* agent. 

It will be evident tliat such a {)rocediire, though undoubtedly 
lessening the number of ticks, is yet wanting in tlioi*oughnf3SS. 
The small larval or ‘seed ’ ticks are often missed in the scraping, 
and are not thoroughly dres.sed with the agent employed 
owing to the proseaice of the hair, the result being that they 
develop normally and the life cycle is repeated. It is not the 
common practice to wasli the atiiinal all over, hut only those 
parts where licks are most fre(pieut, and uiauy escape the dress- 
ing in this way. In Antigua the Gold Tick (Amblyomma varie- 
(fdtiun) is further cause of trouble in tliat the proboscis is firmly 
fixed in the skin, and when the lick is pulled or scraped off, either 
the proho.scis pulls out a small piece of skin attached to it, or it 
remains in the skin, witli the result that, in either case, a festering 
sore is often produced. 

In a bad tick season, the effect on the animals is very marked 
from the anmmia conseipiont upon the mechanical loss of blood 
from the siurking of the ticks, and many flocks look poor and 
miserable from their effects. Diseases may also be propagated 
through the agency of ticks ; so there at once appears every 
argument for their systen.atic eradication. 

This conclusion was forced upon the representatives of 
Messrs. Honckell DuBuis.9on & Co., and the firm imported 
a spraying machine to deal with the flocks of cattle used on 
the company's estates. 

This machine was erected at Tomlinsons, as a convenient 
centre, in ^Jarch 1G13, and after nearly twelve months* trial, it 
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is gratifyiii^^ to 1)0 able to record an entire satisfaction both 
in its working anrl in its results. 

It may be of interest to ^ivc [)arti(*iilars as to tlie nature 
and e.ost of erection of the machine and tlie necessary pens, vvitli 
a view to the guidance of those owners wlio consider the matter 
wortliy of close attention. 

The total size of the pen is P4 feet ]>y 7 1 feet, with fencing 
5 feet 8 inches hi^h. Tliis is divided into two e oial halves, one 
constituting tlie receiving pen and the otlierthe drying pen. The 
intervening fence serves to keep the two herds, ne.. the sprayed 
and the nnsprayed, sejiarate. 

Tlie machine has an ‘ entrance ra(*e ' 13 feet long leading™) 
it, and an *exit race’ J5 feet long leading from it. 

In th(M!orner of the r(‘(5eiviiig p(*n nearest to tlie ‘entrance 
race ’ is a ‘ ci usli pirn ’ 43 feet by 2i) feet. Jloth the enti-ance j-aca; 
and the exit racii liave sloping sid(‘s and mv 1 foot wide at the 
bottom, widening to 3^ h^et at the top, t he oiiject of this being 
to [)]‘ev(‘nt animals from turning rouiul. 

3’he ent-raiK't*. race, (see Kig. 2\ which is lloored witli 
cement, has hol(Ns in both sides at the Inuglit of an animars cdiest, 
through which bars may be put in oi’der to keej) bac^k animals, 
if re(juir(‘d. and which may also be uscal to pro' ent stubboiai 
animals from backing out. 

Tli<‘ machine itself is of galvanized iron 12 feet long, and is 
1 foot wid(‘ at the foot hoards, whii*h are across the Moor, increasing 
to 3) f(a*t. t) inches at- its g»*eatest width, and is b feet high. (See 
Fig. 1.) Th(‘ di[) is administered by means of atomizing nozzh's, in 
the form of a spray from pi[)es which run I’ound th(‘ inside of the 
inac'hine. Th(‘ nozzb's give a line f.an-sha-p(‘d spray, and they are 
seh from the ])ipesat various angles, ingeniously eontrivisl so as !»> 
till the interior of the machine with a cloud of spray, which is 
so clflcient tint it will thoroughly soak an animal which passes 
through it in a very huv seconds. 

The surjilus dip <Irains through the floor of the iinu*hlne, 
through strainers f»f fine-me.shc 1 brass wire gauze, into the tank, 
and is used again. Some little diilicnlty is occasionally experi- 
enced ))y dirt and debris, especially from the feet of animals, 
finding a way into the tank, when it may have the effect of 
st02)ping the nozzles : this, however, is easily nunedied, and at 
most causes little delay. The dip is })nni 2 )ed fn ui a tank at 
the side of the machine, hy means of a- pump whicli requires the 
etlbrts of two men to keep up a con.stant high-pressure spra}^ 
This tank is of gahani/ed iron and has a gauge to ii'dicatc the 
amount of dip contained. 

The floor of the pen ts j)artlyi\)ck and partly eartb, and is 
kept fi-ee of vegetation. The necessity for tliis is, of (.'ourse, 
obvious in the di*ying pen where tJic floor may become saturated 
with the arsenic solution wlii<;h has dri])j)ed fn)m the bodies of 
the sprayed animals. 

The spraying solution used is Cooper’s New Cattle Dip an 
arsenic-eontaining preparation manufactured by the ])ro23ri^‘tors 
as a result, of many yeais’ i‘\pcriment and investigation in South 
Africa, and elsewhere. A sample of this di^), analysed in the 
Government Laboratory, Antigua, 2 >i'<>ved to contain 19*36 per 
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cent, of arsenic, expressed as . arsenious oxide. The directions for 
use are easy to follow, and the preparation of the spraying 
solution is accomplished by the addition of the dip to cold water 
and thoroughly mixing, in the strength required, varying 
between 1 part in 100 and 1 part in 160. In Antigua it is found that 
a strength of 1 part in 140 is sufficient. As the surplus drains back 
through gauze strainers to the tank, and as each animal carries 
away on its skin something less tlian J-gallon of dip, it will 
be gathered that tlie cost of spraying per head is very small. 
Mr. I. ¥j. Dyett, of Fictlies Creek, wlio lias done much of the work 
of erecting and operating the inacliine, and to whom I am 
indebted for much information, tells me that the actual cost per 
head works out at about }^(L^ and it is estimated that the cost of 
spraying would not exceed 18f/. per head per annum. 

Spraying is repeated in ten days, in the ease of animals 
sprayed for tlie first time ; while those which have been sprayed 
several times are sulijected to a repetition in about three weeks. 

Cattle going through for the first time are somewhat refrac- 
tory, and a possibility of danger to young calves from being 
trampled on by other animals, occurs. No such case has happened 
in the present instance, and the danger could be avoided 
altogether*, if necessary, by passing calves through separately. 
Once the cattle have become accustomed to the machine, there is 
no difficulty, and the spraying may be .performed in very short 
time. On one occasion seventy-three cattle passed through the 
machine under notice in seven minutes, each one being effectively 
and completely sprayed. The animals are found to be dry 
again in from ten to fifteen minutes, under oitlinary weather 
conditions. It is of course inadvisable, for many reasons, to spray 
on rainy days. 

It is a matter for satisfaction to be able to record that no 
serious .accident has occurred, and only one death can bo put 
down, even indirectly, to the operation of spraying. This was an 
ox, which, unseen till too late by the men handling the pump, 
drank a cpiantity of the mixed solution which was standing 
ready prepared in a cask near to the tank. A repetition of such 
accidents is now rendered impossible by the provision of a top to 
the cask. Two or three slight cases of scalding have occurred 
from unskilful use of the spray fluid, though happily with no 
serious result. The worst of these was a young bull, which 
was inadvertently sprayed three times in five days—twice on 
the same d.ay. These accidents indicate the nature of the pre- 
cautions that should be taken when introducing spraying into 
a district. 

Up to the present, no animals except cattle have been 
sprayed, but there does not appear to be any reason why the 
operation should not be exteiidea to horses and mules. 

The results obtained from spraying have fully justified the 
most sanguine expectations. It should first and foremost be 
recorded, that on sprayed cattle it has resulted in a complete 
absence of ticks. Mr. Dyett states that no ticks whatever have, 
been seen on the animals since their second or third spraying. 

It may also be observed, as a result of spraying, that the 
animals, look more thrifty; they are seldom hide-bound— -a con- 
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dition which was formerly common —and tlieir skins ai’c softts 
and more pliable, while the coat is also improvsnl. 

It has not been possible, liowever, u(> to the present, 1,0 ionn 
any opinion as to whether or not tlie Hto(*k work better .sin(*e 
spraying operations bet^an. nor lias it been t'onnd that tlieiu is 
any dilierence in tlie amount of h.od eonsiimed : but the better 
condition of the sto(^k is very appai*ent. 

It is now a matter of conmion aee(»])tanee that the 
method by which ticks are killed is by the in^i‘stion of the 
poison (arsenic) from the skin of tlie animals, in which the 
arsenic; is present for some time after dipping. Tims it will be 
seen that the dip will be prote{;tive for some little time after its 
application. The benefit to be derived from such a condition, 
if pastures wore also freed of ticks by fencing and resting, would 
bcr inestimable. 

The success which has attended this innovation should be 
sufficient encouragement to those owners who have the interests 
and the economy of their stock at heart, to follow the lead of 
Messrs. Henckell DuBuisson CV). In this connexion it gives 
much pleasure to state that Colonel the Hon. R. S. Stafileton 
Cotton is causing to bo erected on his estates in Antigua, 
a similar spraying machine *.o the one already in operation at 
Tomlinsons. 


The erection of spraying machines is a mat ter which is . ell 
worthy of the attention of 8tot;k owners generally, and the writer 
very strongly advocates their ei*ection in different parts of the 
several islands of the West Indies. Tt may be possible in many 
instances for groups of owners to (*ombine to secure this emh 

Fencing, with a view to resting, and the draining and general 
improverneiit of pastures should, where possible, be undertaken 
simultaneously with spraying, ;ind tliese with improvement in the 
water-supply in those places where it is needed, would go a long 
way to mitigate the present waste of live stock and lack of real 
economy, which unfortunately obtain. 

The cost of the machine (manufactured hy Messrs. Cooper 
and Nephews, Berkhampstead, England.) and accessories is 4^35, 
while freight ami charg(>is bring the same to approximatidy £4it 
The cost of erecting, including the pen, was as follows : — 


Pitch pine scantling 
White pine boai'ds 
Coaltar ... 

Bolts 

Cement 


£ s. d. 
11 i) II 

1:1 () 
12 0 
2 IM 0 
1 Ih 

1 10 0 


Cost of macliine (approx.) 


£ s. d. 


27 5 5 
10 0 0 


£1)7 5 5 


Allowing for local differences in cost of labour and materials, 
the total expenditure should not in any case exceed £70. 
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l^BW COTTONS : 

THOUGHTS ON THEIR DEVELOPMENT, 

PARTrCTILARLY IN EGYPT, 

WiiKKK Oni.y Good CorroNs and Cotton for the 
Ejner Counts of Yarn Are Grown. 

HY JOHN \V. Mc(*ONNEL, 

Vice-Chairman, Fine Cotton Mpinnors' and 
Doubler^' AflHociation, Ltd. 

[The following article by Mr. Jolin W. ATcConnc’. which is 
rf ‘produced from 'Text He Meminj (Mancliestcr), of March 21. 

Ihl4, is calculated to prove of interest and sinwicc to readers 
connected witli the cotton industry in the West Indies. Ex{)res- 
sions of views on the part of spinners and users of rm(‘ cott*)!! 
are of very great value to glowers, for they are thereby enabled 
to understand more clearly the reipiirement.s of tluxse for whose 
uses they are growing their commodity. 

A real danger exists from the liability on the part- of the 
growers to create false standards of cotton fine to their imper- 
fectly understanding the real nc<*ds of the spinn(‘rs. Dilficailties, 
too, arise at times from misunderstanding of t-lie t<‘rms used in 
tlie grading of cotton : frequently tlu'se are not s(‘ir- 

explanatory ; for example, as shown by Mr. Mc( N>nnel, st rength 
and fineness ma 3 ^ include other fairtors than actual st-n‘ngth and 
small diameter of fibre. - Kd. f VJ.B. | 

Wlien visiting Egypt as also on a former visit- to t h^ West 
Indies — T found prevalent in the minds of those concerned with 
the improvement of cotton .some perplexity as to the (jharaedm’- 
istics which should be aimed at. In the past, the actual pract icto 
lias been for spinmu’s to buy .such cottons as their senses of siglit 
and toucli, strengthened and corrected by actual experiments in 
the mill, told them to he suitable for their purposes. Cott-oii- 
growers, on the other hand, liavo grown such cottons as the 
experience of years has shewn to he suitable to their lands and 
climate, and to command a remunerative pri(;e. Modifications 
have been for the most part very gradual. I^robahly in most 
cases there lias been progressive deterioration of ea ‘h particular 
kind of cotton, corrected by the occasional substitution of some 
new or partially new variety, which has been more or less 
accidentally developed and has proved attractive to spinners. 

Now that the work done by Mr. W. Laurence Balls in Egypt, 
and (I believe) by Mr. I.jeake in India, has shewn it to be possible 
to preserve in a state of purity any particular strain of cotton, 
and now that it is also becoming possible to modify hy hybi^id- 
ization, at least to some extent, such characteristicjs as fineness, 
length, strength, productiveness, etc , the whole matter is 
brought on to a different footing, and it becomes really necessary 
to consider what are the clmractorjstics to be aimed at by cottoip 
^owers, 
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111 iliR lirst piano, tliesn nliaranfnristins jii*n of two classes : 
(A) those tliat interest the irrower : .‘uu1(H) those that conceni 
the spin nee : - 

Chakactkrtstk's; that Interest thi: (Jrowkr. 

(A) The grower is interested to t lu* lart^(‘st ])ossihle 

money return. That is t.o say the tw<» factors of pioduction and 
price must ])e su(*li as to ^iv»‘ tlie larirest product,. (The fat'tor 
of pri(;e may he considered later, as it is atfe(*ted hy r|uestions 
wliicli (jontiern the spinner. ' But. for the sake of ^ivin^ the 
grower a large production, llie scientifK; hreedei- lias to (;onsid(*r 
sunli malte^^s as -Plant liahit : sucih ])lant.s as will giv(* the 
largest niiniher of holls pei* acre, and the biggest holls. Karlv 
maturity to esnape the attacks of insects Anti[)athy to ins(*(*t 
attacks and fungoid diseases. Health of plant, so as to avoid 
shedding of holls, and to a<*hi<‘V(' lijuming of as larg<* a])roportion 
as possible. Lint per(!entag<\ to give a good ginning r)utturn. 
And all t,h(\se. character’isti<.rs have' to be considered in connexion 
witli the parti(.*ular locality. 

Characteristics Reqhirf:!) hy the Spinner. 

(B) The characteristics that tlu^ spinner wants in cotton are 
much more ditHult. to deiine. For one reason, the spininn* has 
not. be(*n acjcustomed to look fc^r causers ; all that ho has (‘ored for 
in the past- has been the result. Would the cotton spin the 
Qounts he wanted ? Did it give him tin* strength and cl(*anliness 
desired ? Were those results achieved with the waste loss to 
wliicih he was acjcustomed ? Then again language is not dehnite 
enough to express wants. ‘ Silkiness ' and * (jIoscmh^ss ’ (‘onvey 
no (dear idea to a glower. Differences of colour can hardly be 
dos(a'ibed at all in words. Even lin<nu*ss of staple in spininu's' 
language does not necessarily claim that the fibre would be 
measureably of small diameter. Strength, again, is to a spinner 
only important as implying that t he yarn will be strong - wliich 
may probably be more depeiKhnit on other (|ualitit‘s, su(di as 
those whicdi cause the fibres to hind together int.o a uniform 
tliread, tlian on the intrinsic strength of iibre. 

However, if cotton is to he developed in future on sei(mtifi(t 
lines, some attempt must he inad(* t.o define the characteristii s 
refpiired by spinners : — 

Freedom from Waste. 

First — Waste sliould be reduced to a minimuin. Waste adds 
to the practical cost o'* cotton. Cotton wliicdi giv(?s a spinner 
75 ft), of yarn from 100 ft), of cotton is obviously worth more than 
cotton wliich only gives 05 lb. oi 70ft) Waste is often impos- 
sihle to remove in the mill, and makes a dirty and undesirahle 
yarn. Waste, again, is a cause of unevenness in the yarn thread 
and irregularity in its strength and count. 

Waste is partly exti aneous dirt and trasli, partly due to 
fibres which are shorter when grown than the rest, and still more 
to fibres which are not properly developed apd which break up in 
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all the processes of a spinning mill. Therefore in all cotton- 
breeding the first attention should be given to eliminating all the 
causes of waste. 

Your readers in this country are well aware of tlie difference 
between combed and carded yarns. But though the comber and 
the (warding engine are so different in tlieir construction and in 
their action, they have in common the result of taking away 
some of the shorter fibres. They also, no doubt, both have the 
effect of breaking into short pieces such of the fibi’es as are 
inherently weak. At any rate, in all cotton-breeding the first 
attention should be given to eliminating all the causes of waste. 
8o far as I know, more attention has been given to this in the 
West Indies than elsewhere. But the matter is just as impor- 
tant in cottons intended for general use as it is in fancy kinds 
of 8ea Island. 


Uniformity to Typk. 

Second . — Uniformity to type is probably more important 
than anything else. When one asks that cotton should l>e fine, 
or strong, or long, or close, it is not simply a (]uestion of tlie 
average being these things. What is really vvanttMl is that every 
plant in the field, and every boll on each plant, and every fibi'e 
on each seed, should be as nearly alike ns possible in each char- 
acteristic. 


Strength. 

Third . — The (jualities that make for strength in yarn are 
recpiired. How far aetual strength of fibre goes to secure 
strength in yarn is uncertain. Only a fraction of the intrinsic 
strength of the constituent fibres is made available, even in the 
best-managed yarns. Much must also depend oji the readiness 
of the fibres to bind together, whicli is supposed to be closely 
related to the convolutions in the fibres. It must alsc) depend on 
their flexibility, perhaps also on their length. 


Fineness. 


Fourth. —The qualities which enable fine yarns to be spun. 
Presumably fineness of fibre must be one of these, and perhaps 
also length of fibre. Certainly in this, as in regard to strength, 
uniformity, i.e., that every fibre should be as nearly as possible 
equal to the others in fineness and in length, must be of great 
importance. This is obvious when the construction of a cotton 
yarn is remembered. 


Colour. 

Colour is important. This characteristic is, however, 
almost entirely a matter of fashion or custom. There are a few 
purposes for which cotton yarns are used in which the clear 
white of ‘ Abassi ’ or American ‘ Upland ’ is required ; there are 
also some articles sold in wliich the brown Egyptian gives the 
colour or shade required in the garment. But for the most part 
colour is chiefly important as an index to quality. The buyer of 
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cotton yarns is suspicious of the quality if tlie colour is chanj^ed ; 
but wlicii once he is satisfied that the <]uality is right, a^iew 
shade, whether lighter or darker, generally becomes as acceptable 
as was the old. Here again, however, unifoniiity is essential. 
(I pass over cpialities of minor importance such as elasticity, 
silkiness, and others.) 

In stating here the things a spinner wants in cotton, I am 
iriaking (as will be seen) no attempt to define what cliarac- 
teristios in the cotton fibre give tlie desired result. This is 
work for the laboratory, and should, 1 think, be available for 
both grower and spinner. 1 do not myself know much of labora- 
tory research work in regard to cotton fibre ; but there seems 
room for something more than is commonly known. Mr. Scott 
T^gart, in his book on ‘Cotton Spinning,' shews that observers 
differ so widely in regard to both length and diameter that the 
figures are of little use. A little book on ‘ Tht^ Cotton Plant ’, 
by Mr. Flatters, of the Manchester School of Technology, gives 
ome very interesting results of micioscopical observation of 
. fibre growth and structure. This seems just the kind of work 
that is wanted, and more of it will certainly have to be done if 
cotton-growing is to become in any sense an exact science. My 
own object at the moment is to try and express in language that 
can be understood by those on whom scientific cotton-growing 
depends, what the qualities are that spinners w^‘lnt to find 
increasingly in the cottons of the future. 

Arfj Good (Qualities Mendeliax? 

Now it seems to me that one very important question has to 
be faced at the very beginning of thi-» modern science of improv- 
ing cotton on Meiidelian linos. This question is — Are all these 
desirable (jualities attributable to Mendeliaii characteristics ? 
We have seen that for the sake of the grower, plants must be 
capable of producing the largest possible quantity of lint per acre. 
Are the characteristics that lead to this result (*apable of develop- 
ment on .Mendeliaii lines ? That is to say, can plants be hybridized 
so as to develop bolls instead of wood, lint rather than seed, so as 
to be early maturing, healthy, antipathetic to insects and fungi ? 

We have seen also that the spinner requires freedom from 
waste, fibres that will make a strong yarn, fibres that wdll spin to the 
fineness required in each branch of the trade, in some cases special 
colour, and above all and in every characteristic the spinner 
desires uniformity. Can the JMendelian breeder give us these 
things ? In the practice of the best cotton growlers of the past, sc 
far as I know, dependence for the improvement of all these 
qualities has been placed first on the soil and climate, and second 
on selection. I presume tlie Mendeliaii scientist recognizes soil and 
climate as still governing factors in the problem. Is it admitted 
still that plants of a good plant habit will generally produce the 
same ? iSiat the seeds of plants producing 1 J iucli staple in a field 
where the average is inch, will next season give longer cotton 
than the rest ? That the tendency of plants to make waste by 
irregular or badly developed fibres can be resisted by persevering 
selection of those plants m the field that are best in this respect ? 
Oftu fineness and can strength be improved by selection ? 
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This is the great question at the nioinent. Mr. Balls is, 
I understand, generjilly admitted to have established the fact 
that any particular cotton can be grown pure and kept pure on 
a suflhdently large scale to give cotton pure enough tor practical 
pur[)oses through the greater part of Kgypt. The great question 
is -How far can he and his successors govern the qualities of the 
cottons which they will grjw in future years? Are all the good 
(jualities to be got by patient experiments in hybridization, or can 
some of them — and if so, which — be obtained by plant selection ? 

PjtiCES. 

A few words may be added on the matter of prices. In con- 
ferences between spinners and growers there are generally appeals 
and i*ecriminations exchangcid in regard to prices. Tiie actual 
fact, liowever, is tliat neither spinner nor grower can really lix 
prices at all. The planter will plant tJie kind of cotton which 
will give liiin the Ijcst return in money. The lirst point witli 
liim is, therefore, })roduction, and in hjgypt the usual system of 
ljuying the crop seems to lead to special importance being atta(jh- 
ed to the proportion of lint to seed. On the otlier hand, the 
spinner is always trying to buy the cotton that suits him best. 
In regard to the (jualities which 1 liave said he is looking for, the 
spiniKu* will always pay more for cotton that is free from waste 
than for (iotton that is wasty. Again, he will always j)ay more 
lor iM'gular cotton than for irregular. Uniformity and freedom 
Irom waste will always command more iiKjney. Btrengtli also — 
at least the (jualities in cotton that make yarn strong --will 
generally command a higher prit^e. Jkit there is a limit here : 
st rength of yarn beyond tlie ordinary usage of the trade would lie 
of little immediate value. Fineness again (i.e., the (jualities which 
enable Hue yarns to be spun) is even more limited as an element 
(jt value, ho far as the wendd requires very tine yarns, cottons to 
spin them command very high prices; and so wiili eacdi degree of 
lessened fineness. Inhere is a very real but very small trade in 
veiy tine numbers ; there is a huger trade in the next range of 
c(junts ; a trade again larger as the counts go coarser ; and (to 
make these remarks practical) we may assume that the next 
range coarser is that in which Sakellarides cotUm was first used. 
1 hat trade is also limited, though larger than that in the ranges 
liner still. 

^ Now the practical point here is that — since the production o 
hakellarides has been increased beyond the world’s requirements 
in the moderately tine range of yarns for whmli it is suitable— 
the price of Sakel has fallen down to or below the price of some 
other kinds of Egyptian cotton. This well illustrates what must 
happen always in regard to this matter of fineness, or, in a less 
degree, in the matter of strength. On the one hand, if more be 
produce(l than the world can take off in yarn, the price will 
necessarily fall. Oji the other hand, if the cotton is cheap to 
produce (as I understand is the case with Sakel) the grower will 
continue to grow it oven though it no longer commands a premium 
over the prices of cottons that used to sell for less money. It is 
(as I said before) the return to the grower that will guide him in 
what he grows. DoubtlessHbefore long the finer or stronger fibre 
will shew its merits even in the coarser yams, and will create ^for 



131 


itself a larger demand, and some consequent regain of premiuin. 
In the meantime, however, the grower must and will })c sat isiifMi 
by the great productivity of this cotton. Prices are always 
tending to adjust themselves in inverse proportion U) productivity. 

The Scientific Breedku and Piuce. 

The (juestion arises wlicther there is any room here for action 
by the scientific breeder. As to this, it is obvious in the first 
place that the principle just stated gives liim another rule in 
regal’d to liis new species. It is no use liis developing cottons 
unsuitable for fine yarns or unsuitable for extra strong varus, 
unless he can secure in place of the (jualities which give fineness 
or strength so large a measure, of extra productivity as to give 
the same gross value at a lower price ])er pound. (For the sake 
of brevity I write as if all lands in Kgy pt were alike, but of 
course I am aware that ki different districts dilferent cottons 
seem to specialize. But the general argument will apply alike to 
all districts.) 

In the second place, it seems to me obvious that in a country 
such as Egypt, wJiere the State is aiming at being the fountain 
of good seed, it must be desirable for the Department of Agricul- 
ture to study carefully and continuously the re(|ui remen ts of the 
trade. This cannot be readily done by making categorical 
imjuirios fi'om spinners. Spinners an* partly unable and ])artly 
unwilling to fill up detailed returns as to their past and fid ure 
consumption of special cot tons. Tlu5 actual off-take of diftei’ent 
kinds of cottons can be learnt from mercliants ; but what 1 believe 
spinners could do, and would be willing to do, would be to explain 
why partic'ular (jottoiis were gaining or losing hold on tlie market. 
Personal interviews between a proper!}' (jualified (Tovtuaiment 
official and a few individual spinners would sliew the l)e[)artmont 
in what directions their efforts should be turned. 

I must guard myself, before I close, from being understood 
to advocate the breeding of new strains of cotton, different from 
those in common use. Just as uniformity of staple is valuable, 
so is continuity in quality. But as apparently all cottons 
deteriorate unless the. breed is kept pure, it becomes the business 
of a seed farm, whether public or private, to provide pure seed. 
And ill selecting from t lie cottons usually grown the particular 
strains which lie intends to keep pure, the cotton breeder has 
necessarily to know what qualities ai*e i-eijuired. 

I have written all this more as an iiif|uirei than a teacJier ; 
and I hope botli scientific .students in tliis (ionntry, and those 
who are engaged in .sidentific work in c'oiinexion with cotton- 
growing, will contribute to the discussion ol this important 
subject. 
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NOTES ON SOME PARASITES OF LIVE STOCK 
IN THE WEST INDIES. 

BY P. T. SAUNDERS, M.R.C.V.S., 

Veterinary Officer on the Staff of the Imperial 
Department of Agriculture. 

During the summer months of 1913, it fell to the duty of 
the writer to collect parasites, both internal and external, of 
live stock in some of the West Indian islands. Collections 
were made in Antigua, Montserrat, St. Kitts and St. Vincent. 

Througli the kindness of Mr. G. A. K. Marshall, Directo.’ of 
the Imperial Bureau of Entomology, these have been identified 
and the accompanying list has been received. The present 
notes include inferences and deductions from that list, together 
with notes made on the spot by the writer. 

The identifications of the ticks and the Hies were made by 
Prof. G. H, F. Nuttall, F.R.S., and Mr. C. Warburton, the entozoa 
by Mr. H. A. Baylb, and of the fleas by the Hon. N. Charle 
Rothschild. 


ENTOZOA. 

(Determinations by Mr. H, A. Baylis.) 

ACANTHOCKPHAI.A. 

E(‘hino)’hynchiitt ffiycL% Goeze— from pig, St. Vincent. 

K. inonilifonms, Bremser — from rat, St. Vincent. 

NEMATODA. 

Oes(tpha(jo^t()mu7n i7ijlatmn, Sch.—from calf, St. Lucia. 

O. vefiuloswn, Riid. — from sheep, Dominica. 

0. columhiduiun^ Curtice— from sheep, St. Vincent. 

0. (leMtatum, Rud.- from pig, St. Vincent. 

Film ia vervinciy Duj. — from bull, Antigua. 

F. papillosa, Rud. — from horse, Mustique. 

Oxytiris rurvula^ Rud. — from pony, St. Vincent. 

StephaiminiH dentatus, Dies. — from pig, St. Vincent. 
Srlerostorna eqtiinum, Duj.— from pony, Mustique; horse, 
St. Vincent. 

Sfro)i(jylws ^nicriiriWy Mehlis — from ox (lung), St. Vincent. 

S, pm'adoxu.^, Mehlis, — from pig. (lung), St. Vincent. 
Heterakvi inflexa, Rud. —from fowls, St. Vincent. 

H. Hpumom, Schneider — from rat, St. Vincent. 

Spiroptera ohtusa, Rud. —from rats, St. Vincent. 

Ascaria megalocephalaj Cloq,— from horse, Mustique. 

CBSTODA. 


Moniezia expama^ Rud. — from sheep, St. Kitts. 
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Davainea tetragona^ Molin — {Taenia hothriopliiin^ Piawa) — 
from fowl, St. Vincent. (Specimens not well 
enough preserved to be determined witli absolute 
certainty.) 

Taenia crasfdcollis, Riid. (larva) (Cystirerrn.s fasciolavis, Rud.) 
— from rat (cysts in liver), St. Vincent. 

ECTOZOA. 


ACARTNA. 

(Determined by Prof. G. H. F. Niittall, F.H.S., and 
Mr. C. War bur ton). 

(Argasidae.) 

Argali per f<icn.% Wald, -off fowls, Antigua. 

Ar(f/as si>. — larvae, off rat {Mas IVonregirtfs), St. Vincent. 

(Ixodidae.) 

Amblyomina vaviegaLum, F. — off cattle, Antigua. 

Boophiltis australis, Fuller. —off cattle, Antigua, 
off ox, at slaughter-house, Antigua, 
off cattle, Montserrat ; 
oft* cattle, St. Kitts ; 
off cattle, N^evis ; 
off cattle, St. Vincent ; 

Dermacenentor niters, Neuin. — off horse St. Kitts, Montserrat 
(also off donkey) and St. Vincent. 

Ilhipicei)ha1 as sanguineus, Latr. — olT dogs, Antigua, Montser 
rat^ St. Kitts, St. Vincent. 

PlTLK IDAE. 

(Determinations by the lion. N. Charles Rothschilil.) 

Ctenocephalus felis, Bouclic - oft* fox terri(n\ St. .Johns, 

Antigua; Plymouth, Montserrat; 

cat, St. Kitts ; and rats, St. Vinccmt. 

Xen:.X)sylla eheopis, Roths.— rats. St. Vincent. 

lilETERA. 

Sarcophaga otiosa. Will. — St. Vincent. 

S. plinthopyga, Wied. — St. Vincent, 

N. (lurifinis, Walk. — St. Kitts. 

Sarcophaga sp. (not in the British Museum) — St. Kitts. 

Chrysomyia niarellaria, F. (Screw worm lly) — Antigua St. 

Vincent. 

Lacilia sp. (not in British Museum) —Sb. Vincent. 

Miisca domestica, L. — St. Kitts, Antigua, St V ucent. 

Coenosia sp. (not in British MuseumW St Kitts. 

Dealing first with the external paiasites, it is obvious that 
ticks constitute the most important pest of live stork in these 
islands. Specimens were obtained from cattle, horses, donkeys, 
and dogs in the islands mentioned, and it is a significant fact 
that in each case the identifications agree in the several 
islands with respect to the ticks on each of these host animals. 

The common or ‘ creole ’ cattle tick was obtained from 
Antigua, Montserrat, St. Kitts, Nevis and St. Vincent, and 
proved to be Boophilus [Margaropus] australis. Puller. The 
specimens were obtained in dilferent circumstances : some from 
working oxen, some from the animals in the slaughter-house, 
and some from animals at pasture. It seems, therefore, reason- 
able to suppose that the common cattle tick in other islands 
in the West Indies is the same species, although definite records 
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are wanting. It is well, of course, to femember that other 
ticks may be found at times on cattle, but the evidence 
appears fairly conclusive that /?. australis is the one commonly 
referred to as the cattle tick. 

australis^ Fuller, is a variety of Bonphihis bovw^ 
Riley (llhipirephaliis annulatu>% Say), which is well known as the 
carrier of Texas Fever. This tick, or one of its several varieties, 
is widely distributed in Africa, North and South America, 
Oceania, Asia and Europe. It has two moults on the host, 
from the larva to the nymph and the nymph to the adult, and 
the entire life-cycle may be completed in two summer months, 
but is seldom completed in less than two and a half or threa 
(Lounsbury). It is probable that at least two if not three or 
more broods occur annually in the suitable climate of the 
vV est Indies. 

In none of the islands, with the exception of Antigua, is 
any attempt made to deal with ticks in a satisfactory manner. 
The method of pulling off the ticks by hand, and smearing the 
parts with a weak solution of Jeyes fluid is all that obtains. 
In Antigua, however, it is gratifying to record that a spraying 
machine for cattle has been erected on the estates controlled 
by Messrs. Henckell Du Buisson & Co., which is doing excellent 
service. f^or a description of this machine the reader is re- 
ferred to the article in the present number of this Bulletin. 
(See p. 123), 

Anotlier cattle tick which Is a serious pest in Antigua is 
Aiuhlyomuui varieyatum, Fabr. Its common local name is the 
‘ gold ’ tick, so called from the yellowish-red markings on the 
scutum of the male, which give the tick a handsome golden 
appearance. It is alternatively known as the ‘ St. Kitts ’ tick. 
The latter name is derived from the neighbouring island of 
St. Kitts, where the tick is supposed to have been originally 
introduced. No such tick has however been seen in St. Kitts 
by the writer, though special search has been made for it, and 
it appears to be quite unknown there. It is much more 
probable that the tick was brought to Antigua with an impor- 
tation of Senegal cattle many years ago. Of the British 
islands, it is only known in Antigua, but it is also recorded 
from Guadaloupe (Neumann's Parasites and Parasitic Diseases 
of the Domesticated Animals, i). 98). It is originally an African 
tick, and Neumann speaks of it as the principal one of the 
African genus Amblyomma. In size, it is one of the largest 
ticks known, the female reaching dimensions as large as a 
damson. One engorged female coming under the writers’ 
notice weighed 3*51 grammes. The mouth parts are very 
strong and are capable of firm fixation in the skin ; cattle 
being ticked, while remaining quiet > during manipulation of 
the creole tick, bellow in pain when a gold tick is being pulled 
off. Usually, there comes away with the mouth parts small 
pieces of skin, so firmly does the tick attach itself. In conse- 
quence of this, it is the practice on some estates to cut off the 
gold ticks, but tlie mouth parts left in the skin almost invari- 
ably pi‘oduee a festering wound. In Africa, they are supposed 
to attack the ox, sheep, horse and man, but in Antigua they 
appear to attack cattle only, and the writer has, ^o kUQWl^ge 
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of their occurrence on other animals. The incidence of (Ins 
tick is seasonal : they appear in small numbers about July, and 
in very dry seasons even a little earlier, but they ate present 
in large numbers in the autumn months. They attach tliem- 
selves to almost any part, but the selected sites are on the 
under surface of the body, particularly the dewlap and 
escutcheon. 

Their economic importance depends on the fact that they 
are supposed to be concerned with the transmission of skiii 
disease in Antigua, either by direct means, or by providing the 
necessary wound for infc^ction from other sources. 

The tick attacking horses in St. Kitts, Montserrat and St. 
Vincent, and donkeys in Montserrat, is Dr.rniurcnhn- niirns, \enni. 
Both male and female forms together with the larvae^ are 
commonly found in the external ears of horses. Theie ate no 
signs of discomfort apart from udiat may be expected from 
irritation and some loss of blood. The host does not appear 
to make any attempt to get rid of the parasites by rubbing the 
head and ears against posts or other objects. As far as is 
known, they are not conc;erned with tiie production or trans- 
mission of disease. 

The common dog tick of these islands is lihipitrjJiahfs 
ff(iu(/iiirieifH, Latr. 

Specimens were obtained in Antigua, Montserrat, St. Kitts 
and St. Vincent. Some were taken from dogs which weie 
ostensibly housedogs, while others were obtained from (h>gs of 
mongrel breed, which ranged the streets in seai ch of food. The 
commoner sites of the ticks wcu-e in the ears, and in between 
the digits, though they were found on almost all ])arts of the 
body. No case came to the writer's knowledge of any harmful 
effect produced by Iheiii except for the constant irritation and 
rubbing which alway.s accompany thedr presence. 

The fowl tick, Arfj((s prrsicffs, Wald., has been met with in 
several islands.* Specimens were obtained in Antigua and 
despatched to Kngland for identification. It was then found 
that the specimens were the Persian tick (known also in Persia 
as the Miami bug. whei e it is a v^oiirge of man) and not the 
Ar(/(is which is found in America, parthadarly in the 

vSouthern States. Tn (he West Indian islands they are a 
common pests of fowls, and in many i^jstances, they render the 
rearing of chickens almost impossible. They are active at 
night, attaching themselves to the young chicks ns, but ru) not 
to be seen in the day time in the fowl-house, where they lie 
hidden in the woodwork. It is no uncommon experience for 
owners to encounter such difficulty in destroying th.ese ticks 
by means of spraying, etc., that the better plan appears to be 
that of burning the fo\. 1 -house, and keeping fowls away fi om 
the premises for some time. These ticks may also attack other 
animals, including man. 

The opportunity was taken of collecting several specimens 
of fleas in some of the island.^. The common flea of dogs and 
cats in St. Kitts, Montserrat and Antigua proved to be 
Ctenocephahw felis, Bouchc. They were very numerous in all 
cases Many fleas were also collected in St. Vincent from rats 
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which were being trapped and slaughtered during the recent 
campaign against this vermin. By far the great majority 
of these were Xenopmjlla cheopifty Roths., while a few of the 
Ctenocephnlm felis were also found. 

Many diptera or true flies were also collected, and a point 
of inter est occurs in the fact that the Chrysomyia macellariay F., 
so well known as the screw worm fly in St. Lucia has been 
obtained from Antigua and St. Vincent. At the time of 
writing, the identiflcations of the diptera were not completed, 
but there does not appear to be any reason why this fly should 
not be located in all tlie several islands ; and indeed, it is the 
opinion of the writer that this is so. Two species of flesh flies, 
Sarcophaga otiomy Will., St. Vincent, and Sarcophaga auriatifin. 
Walk, St Kitts, were collected, of which further specimens are 
desired for the British Museum collection, which points to 
their comparative scarcity. Another feature of interest is 
that three new species have been discovered in the collection 
submitted. These include a species of the genus Sarcophaga, 
one of Coenesia from St. Kitts, and one of Lucilia from St. 
Vincent. 

Turning to the entozoa or internal parasites, most prom- 
inence perhaps should be given to the Oesophagostomata, small 
hook-worms closely related, and almost analogous to, the 
anchylostoma of the human being. A note has already been 
published on these parasites in the AgricultumlNews, Vol. XII, 
No. 288, p. 149. They appear to be of sufflcient interest and 
importance to form the subject of a further article, and it is 
not therefore intended to deal at length with them on this 
occasion. Specimens have been obtained in different islands 
from various animals, and the list enumerated should serve 
as a guide to their prevalence. Oesophagostomiim inflatumy Sch., 
was obtained from a calf in St. Lucia. Oes, colnmhianuiny Curtice, 
was found in sheep in St. Vincent, and Qea. dentatiim, Rud., is 
common in pigs in the same island. Oea, nenulosivniy Rud., is 
found in sheep in Dominica. The Oea, columhiaimm is the cause 
of the nodular disease of the intestines of sheep, which is also 
to be seen in the islands. Specimens not yet identifled, but 
presumed to be Oea, wfiatum, Sch., have been obtained from 
cattle in Antigua. It is further the opinion of the writer 
that these parasites will be found to exist in all the islands. 

Another group of parasites which cause much mischief are 
the hoose worms, those strongyli of the air passage which give 
rise to the condition known as verminous bronchitis. The 
more common of these are Strongyhia mici'urusy Mehlis., of the 
ox, and St pny'ndoxuHy Mehlis,, of the pig. It occasionally happens 
that an animal is at one time the subject of infestation bv 
a strongyliis and one of the oesophagostomes, previously 
mentioned, and the cachexia produced is severe enough to be 
fatal. Many such cases have come to the notice of the writer, 
particularly in a season of drought when the food supplied is 
not adequate to meet the increased bodily requirements due to 
parasitism. Deaths may occur from the presence of the 

A case of severe tick infestation of a horse at Barbuda is reported to have 
resulted in a form of imral^sis followed by death of the hoise. The tick has 
not been identified but is likely to prove to be Dermacentor nilena, the cattle 
tick being stated not to occur in that island,— £d. WJ.B, 
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strongyli alone, especially in cattle, while pigs appear to 
harbour the parasites without much effect upon their health, 
though their lack of condition is partly attributable to their 
presence. It is the common experience of St. Vincent, for 
instance, to And that 50 per cent, of the pigs slaughtered at the 
abattoir are hosts of this Strongylus. 

None of the internal parasites of horses appear to cause 
ranch dehnite disease. AsraHs inegalorephaloy (Aoq., is often 
found in the intestines of horses on post-raorteiii examination, 
and occasionally in life may cause colie on other digestive 
derangement. 

The ScleroHtoma e(pimmn, Duj., is also found in some few 
cases. The writer has not, however, met any case of disease 
which could be ascribed to their presence, though it is not 
improbable that many cases in which young horses lo^-e 
condition and eventually die, are due to the effects of this 
worm or its larval form. The habitat of the adult is in the 
small intestine, but the larval worm lives in the anterior 
mesenteric artery, and may produce colic or peritonitis. In 
England this parasite causes a good deal of loss in horses, 
particularly young horses in the fields, but it does not appear, 
fortunately, to be very common in the West Indies. 

The Oxyuris curvula^ liud., a worm of whip-like appearance, 
is commonly seen in the foeces of horses, and, in common with 
experience of it in other parts of the world, has no markedly 
harmful effects. 

The FUaria papilloHd^ Rud.,of which specimens urere obtain- 
ed in St. Vincent, is not commonly found as a parasite of 
horses, and when present, does not appear to do much harm. 
Its habitat is in the serous cavity of the abdomen, and it is 
more likely to be found if the host is cachectic. 

A similar parasite, Filaria cervina, Duj., has been seen 
inhabiting the abdominal cavity of cattle. 

In sheep, a tapeworm, Moniezin [taeniaj expama, Riid., is 
sometimes to be met with in large numbers. One sheep 
slaughtered for food in the abattoir of St. Kitts was found to 
contain moie than twenty specimens in its intestine, many of 
them being (> feet or so in length. 

Pigs appear to be more susceptible to parasites than other 
animals. In addition to the oesophogostome and strongyle 
already mentioned, the pig is ihe unfortunate jiost of many 
other parasites. The E rhino rhynvliuf* Goeze, is some- 

times found in the small intestine of pigs slaughtered for food 
in the abattoir in St. Vincent, and Stephaniimn deni>itu,% Dies., 
is not an unccmmon sluughter-house specimen in the same 
island. This latter >vorm lives in the fat surrounding the 
kidneys, and is also, on occasions, to be found in the bile-duets 
of the liver. Here they are encysted, and the sac of the cyst 
is only large enough to contain one parasite, or rarely two, and 
a small quantity of a dark glutinous pus. Their presence in 
♦ihe kidney fat appears to exert no deleterious effect on the 
condition of the animal ; the carcass is passed for food after 
♦ihe affected kidneys and the surrounding parts have been 
removed. 
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AmonKst fowls, HeieraH^ inflexa^ Rud., is apparently the 
cause of many deaths. A fowl may be found dead and it may 
then be noticed that others in the same yard are drowsy and 
lose their feathers, and show other signs of unthriftiness. If 
not cheeked medicinally, the loss of fowls will be very large. 
Specimens were obtained in St. Vincent and St. Kitts. 

Davawcd fctr(f(j07ia, Molin, (Tdcnia Piana. J 

was also found, as a parasite of fowls. 

Other specimens included in the collection mentioned above 
were : Sjuzoptevd obtusa, Rud., found in the stomachs of rats ; 
T{eterdki'< sp)im'i'<d, Schneider, and Erhiw)vrhipv'hd'i m'niiU formic, 
Hremner, from the intestine of rats ; and Cystircrnu^ fdsrio- 
Idris, Rud., a small cyst in the liver of rats, containing the 
larval fonn of Tdrnia rrafisirolll,^ Rud., which is known as 
a tape^vorm of the cat. 


MAL DE CADERAS. 

BY P. T. SAUNDERS, M.R.C.V.S., 

Veterinary Officer on the Staff of the 
Imperial Department of Agriculture. 

The present article has been written in view of the recent 
outbreak of Mai de Caderas in British Guiana, where the 
disease has been the cause of much anxiety, both to owners of 
stock, and to the Government. 

Much of the information contained herein has been 
obtained from a communication from the Technical Section — 
Direction of Veterinary Services, Rio de Janeiro, Brazil, and 
transmitted through the British Consul-General. The commu- 
nication is over the signatures of Alcides Miranda and T. W. 
Cananea, and is appi oved by Jose Luiz Monteiro de Gouvea, the 
Director of Section. Acknowledgement is also made of an 
article by Capt A. L. Karrant, F.R.dV.S., of British Guiana, in 
the Vetemidvy Record of March 28, 1914, for many useful points. 

Mai de Caderas (or Cadeiras) is an epizootic disease of 
ecpiidae in South America caused by the Trypanosoma eqainum. 
It is known under several names in different countries. In 
Brazil it is known as pesto de caderas, in Paraguay and the 
Argentine as tumby-baba or tumby-a, flagellosis of equidae, 
tpypanosotniasis of equidae, quebra bunda (or break-loins), 
disease of the lump and disease of the haunches. 

It is widely spread in South America, and there is knowl- 
edge of its existence in Brazil, the northern parts of Argentine 
Republic Paraguay, Uraguay, Chile, Bolivia, British and Dutch 
Guiana, while it probably also exists in Peru and Venezuela. 
In the Argentine it occurs in the provinces of Formosa, Chaco, 
Missiones, Salta, Santa Santiago del Estero, and parts of 



Tueuman and Catamarea. In Brazil, it occuri^ mostly jilon^r 
the great rivers (tliough not all) in the island of Marajo, at the 
estuary of the Amazon, along the lower readies of the river 
Purus, especially in Acre, along the river Paraguay and its 
affluents, the river Sao Francisco, in Bahia, Minas Cieraes and 
Matto Grosso. 

It has not been definitely recognized in the islands coins 
prising the Lesser Antilles, l)i:t cases of disease, more or Ics- 
resenibling m d de cadcras have been observed. 

Though essentially a disease of horse-, it also affects in 
less degree mules and asses, the former faking an intermediate 
position in order of susceptibility, but the effects are not so 
rapid nor is death so soon produced in these animals, fiigiiit'res 
gives the order of susceptibility experimentally, as foflows : 
white mouse, black rat, grey mouse, grey rat, dog, horse, mule, 
monkey, rabbit, cat, guinea pig, sheep, goat, ox and pig. 

The disease appears to have been first described clinically 
by Rebourgeon in 1889, and again by Leclerc in 1899, but the 
first lo establish definitely its etiology was Flmassian in 1901 
in Paraguay. Later in the same year the causal agent was 
described with much precision by Voges of Buenos Aires. It 
has since been studied by Lignieres, and also by Lutz. 

As already stated, the causal organism is Trt/puuostomff 
equinmn, which in appearance closely resembles the causal 
agents of hagana and surra, from which, however, it differs by 
the difli(3ulty in seeing tlie centro^oine or blepharoplast, 
which last forms its principal charaetia’istic'. According 
to Martin Meyers, that author has observed a specimen of the 
trypanosome from Brazil in which the C(3ntrosome stained a 
brilliant vermilion colon i*, a fact which is diflicidt of observa- 
tion in the case of specimens from the Argentine Republic and 
Paraguay. In size it is variously stated to be 20 to 20 microns 
in length and 2 to 1 microns in breadth. Its vitality, compara- 
tively, is not very great : in fresh blood taken .at the outset of 
disease the trypanosome may live two or three days, but the 
addition of f)ne part distilled water to two parts of blood is 
sufficient to kill it in an hour. It is very sensitive to heat, 
42" C. being sufficient to kill it in forty-five minutes. It resists 

cold w^ll, and is not killed by freezing for two or thuM^ days. 
It is killed by antiseptics in the following order : (Mi bolic acid, 
ereolin, lysol, permanganate of potash, bichloride of mercury, 
boric acid. 

Good preparations for microscopical examination can be 
made by spreading a thin film of blood on a slide (by the 
Janeso-Rosembruger process). This is allowed to dry, is then 
fixed in absolute alcohvJ and stained with Giesraa, Leishman 
or with May-Griinwald. 

It is stated that for purposes of diagnosis, it is almost al- 
ways easier to inoculate 5 to 10 c.c. of the blood of a suspected 
animal into house or ordinary rats, rabbits, dogs or guinea 
pigs. At the end of a certain period of time, usually eight to 
fifteen days, the parasites appear in the peripheral circulation, 
and a fresh cover-glass preparation reveals the living trypano- 
somes traversingj the microscopic field with some degree of 
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rapidity. In Brazil, diagnosis by this means has been made 
through the medium of the guinea pig in fifteen days, in spite 
of the assei tion of some authors to the effect that the incubation 
period of Trypanosoma equinum in guinea pigs is very long. In 
this connexion, it should be mentioned that Laveran and 
Mesnil have observed an incubatory period of 120 days. 

An important step in the elucidation of the mode of 
natural transmission was achieved by the verification of the 
existence of an animal which serves as as a natural reservoir 
of infection, Tiie researches made in Brazil, in Paraguay and 
the Argentine Chfico leave no doubt that the capivara {Hydro- 
choems rajnbara) a species of water-hog, acts in that capacity. 
In Spanish-speaking countries this animal is known by the 
name of carpincho. The circumstance of finding these animals 
to be the natural reservoir of the infection explains at the 
same time the geographical distribution of the disease, the 
capivaris living in the pools along the margins of rivers ; 
while it is known that the chief foci of infection follow the 
course of rivers. 

The capivaris in addition to being hosts of the trypanosome 
in the latent condition, frequently themselves become victims 
of that parasite. It often happens that an epizootic of mal de 
caderas in horses is preceded by great mortality amongst 
capivaris, and large numbers of them may be found dead along 
the river banks. The finding of numbers of dead capivaris is 
locally taken as a sure sign of an approaching outbreak of mal 
de caderas amongst horses. It should be remembered too, that 
cattle and other animals may possibly act as reservoirs without 
showing symptoms themselves, though no definite proof of this 
is forthcoming. 

Although the re-ervoir of the virus is already known, 
the exact means of transmission from capivaris to horses is not 
yet definitely established, and careful study in this connexion 
is at present being pursued in Brazil. It was once thought 
that the trypanosome was carried from one animal to another 
through the bite of leeches, but this theory is now given up for 
the more probable one of transmission by biting flies. It may 
also be possible that the disease is conveyed mechanically from 
a wound or raw surface to another such, on a non-infected 
animal, but in the irreat majority of cases, there appears to be 
little room for doubt that the mode of transmission is biologi- 
cal through the medium of biting flies. In British Guiana, 
it is held that the common biting stable fly (Stomoxys calcitrans) 
is the means of propagation. In Brazil, however, the most 
authoritative conclusions drawn in that connexion by Lutz and 
Neiva tend to show that transmission is effected through the 
intermediary of ‘ Tabanideos ’ (Tabanidae), which are well 
known in Brazil under the name ‘ miitucas ’. In early work 
on the disease by Sivori, Leclerc and Voges, the opinion was 
expressed that the insect concerned was the Moscus Bravas, 
a wild fly, but they were unable to decide definitely the exact 
species. Several species of chrysops, however, to which family 
the tabanidae belong, are known to exist in Brazil, and may be 
observed in great abundance biting the beads and ears of 
horses. 



141 


The symptoms of the disease are vague and indefinite at 
first, but later are quite characteristic. Lachrymation is early 
evident, the tears either clotting at the corner of the eye. or 
later running profusely down the face. A gradual loss of 
condition may be observed, accompanied by a progressive 
anaemia and rapidly increasing weakness. The appetite is 
fickle and fails to some extent at this stage, but later it 
improves and is maintained to the end. Petechiae or ecchy- 
moses of the mucous meiiibraues are to be observed, especially 
on the membrana nictitans, one or many, which as the 
disease progresses, may coalesce. This is very characteris- 
tic of the early stages. Fever occurs, which in some cases 
may be as high as lOT^'F. at first remittent and later inter- 
mittent. The trypanosomes can usually be found in the blood 
during the height of the fever. In the later stages the 
temperature returns to normal (100 to lOT F ), while still later 
in the chronic stages, it may be sub-normal (98 to 99° F.). 
Albuminuria and haematuria are noticed in some cases, but 
not in all. hi British Guiana it has been observed that 
haematuria occurs more in females than males. The trypano- 
some has never been found in the urine, however, in any case. 
Conjunctivitis and chemosis are sometimes present. The i)enis 
of the male may be projected from the sheath with slight 
erection for 6 or 8 inches, and may be bent to either one 
side or the other, and the condition persists when once 
established. An eruption of a moist nature may occur on the 
neck, shoulders and hindquarters. It occurs in patches of 
about 1 to inches in size, covered with a scab, and the part is 
denuded of hair. The most characteristic symptom, however 
is the gradually increasing paraplegia, a pai*alysis of the hind- 
quarters, associated with a dnigging and a characteristic 
crossing of the legs. The hindquarters droop and sway from 
side to side. As the disease progresses, the animal leans 
against a tree or fence, draws his legs under him and sleeps. 
Later the animal falls and may rise, but later falls again and 
is unable to rise. The paralysis progresses, the anus is open, 
the rectum packed with faeces, and the animal dies comatose. 

The duration of the disease varies somewhat in different 
animals. In horses, death usually takes place in from two to 
five months, though in acute cases death may occur in three 
or four weeks. In mules and asses, however, ^^he disease lasts 
longer — six months or more — and in some cases death does 
not occur for twelve months. 

Diagnosis depends on the finding of the trypanosome in 
the blood of affected animals, or an inoculation of blood 
into a laboratory animal, followed by subsequent demonstra- 
tion of the parasite. It can be differentiated from other 
trypanosome infections, e.g., surra, by the difficulty of staining 
the centrosome. Clinically, the existence of petechiae of the 
mucous membranes and later, the charactei istic paralysis of 
the hindquarters are important. 

The disease is almost always fatal to horses, and any 
animal which apparently recovers is useless for working 
purposes for some considerable time, on account 6f the weak- 
ness of the hindquarters. In some districts of the Argentine, 
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it 5 s stated that it decimates the herds of horses, which require 
to bo replenished every year. In many partsj of South America, 
cattle are used for riding and driving purposes on account of 
this disease. 

The post-mortem, appearances of the disease are vague 
and indefinite, and practically no abnormal condition other 
than congestion is met. The carcase is emaciated, the 
muscles pale and atrophied, and the muscles of the hind- 
quarters may have haemorrhages in them. Petechiae may be 
present on the endocardium and perhaps on the spleen or other 
organs, and a straw-coloured fluid may be found in the serous 
cavities. The lungs are pale, with centres of congestion ; the 
liver is enlarged, soft and pale, and the spleen may be enlarged. 

The treatment of the disease has up to the present yielded 
no definite satisfactory results. Ligniores tried all the then 
known remedies without avail. Quinine, methylene blue, sali- 
cylic acid, carbolic acid, permanganate of potash and other auti- 
siiptics have been administered, and bichloride of mercury 
has also been tried hypodermically. Arsenious acid and 
allied pi*epaj*ations liavo also been used, but the improvement 
produced was of a temporary nature. Halvarsan proved useless. 
The continuous administration of potassium iodide and mercury 
))iniodide is said to give useful results at some stages. 

Tri Brazil, experiments have recently heeji carried out with 
atoxyl and acresar, and appear clinically to be of some service, 
but no microscopical examination was made by way of control. 
The probability appears to he that, like many other remedial 
agents, the improvement is temporary, and there is a tlisappear- 
ance of the trypanosome fi’oni the periplieral (fircailation witliout 
a cure being elfecded. llecnrreiice of the disease has been ob- 
served in some of these cases. At the prevseiit time, eflbrts aie 
being concentrated on the employment of antimonial salts and 
hopes of success are held. 

The lack of success of treatment renders the prevention of the 
disease of more importance. Prophylaxis, admittedly difficult, 
appeal's to resolve itself into a campaign against the natural res- 
ervoir, the capivaris, or against the transmitting agent, the bit- 
ing flies, combined with destruction of affected animals and 
adecpiatc disposal of cai'cases. The extermination of capivaris is 
not feasible, both on account of the cost and because the success 
of siudi an nndert aking would be very problematical, by reason 
of the mode of life of these animals. It has been suggested, 
liowever, that the oil yielded by the capivaris being a somewhat 
valuable c: nimodity, this might be sufficient to enable the au- 
thorities to institute a campaign against them. There does not 
appear to be any reasonable chance of success in finding a practi- 
cable solution to the problem through biting flies. The achieve- 
ment of only partial success in Airica against the carrier of 
sleeping sickness is sufficient evidence of the difficulty of a cam- 
paign of extermination against flies. 

There remains, then, the other method of fighting fly-borne 
infect/ions : that is by protecting the animal against therfl. This 
may be accomplished by screening stables^ and by a daily dressing 
of the animals with .kerosene emulsion or other mixture obnoxious 
to flies. It will easily be apparent^ however, that much good 
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cannot })ol()c»ke(l for in Hiicli a way, and hoprs ul' iiliiinatr 
will probably i*(*main in nM‘diciual inviinirnl. It is wortliy ol 
note, however, that miioli atteiili^jii is at pr(;s<*nt. paid to 

the attepipt. to produce a serum or other iimuuni/iu^ a^ent, 
though as yet the elfort.s ol' workers ill this dinjction have met 
with no succiess. 


A NOTE ON THE MTADYEAN STAINING 
REACTION FOR ANTHRAX BACILLI. 

|Th(^ Tollowini; pajier, by ]\Jajor J. 1). K. HoJ.MES, M.A., D.Se., 
M.K.CiV.S., Imperial Jhicteriolo^isl. jM uktesar Jjaboratory, India, 
has been reprinted from Bulletin Xo. MH, of the Agricultural 
Heseanth Instatnte, Pusa. The plates in the original h ive been 
omitted here. | 

111 the Journal of Tropical Vet(*rinary Scaeirje, Vh)I. 

No. 1, p]). r>8-7d, Mr. Mitterof tlui Benj^al Veterinaiy (.'olk‘ge 
drew atieiition to a sup])osed dilfereiu^e between the st tilling 
reactions of anthrax bacilli in that Province of India and in 
the Continent of Europe. In brief, he was iinabk* to obtain 
the violet staining reaction which j\I’Eadyt‘an (les<;ribed as hein^ 
diagnostic of anthrax bacilli when an anthrax film is treated! 
with a 1 per cent, imdhylene blue solution. In 11103, in llui Journal 
of Comparative I’athology and Tl.ieraptMitics, iM'Fadvean 
pulilished a papier in Avhich he fully describes the nn^tliod of 
obtaining the violet reaction, and remarks on its value as a 
diagnostic agent both in fresh and in [lutrid antlirax blood. 
There are many ]K)ints of techni<|ue on which tlu*, author lays 
s[)e(aal stress, and which should }k‘ carefully noted by every one 
wishing to obtain similar residts. 

The reaction is obtainable only in pre^parations of antlu'ax 
from blood and other body fluids, not in artificial cultures of the 
})acilli. Schaffer of Berh’n, while confirming INPFadyean's obset- 
vations found that when anthrax was grown on blood ser-um, on 
which nuHlium the Irualli form capsules, the red staining of 
the capsules could he ohsenani. Tlie violet ste uing is constant 
in antlirax of any of tim domesticated animals ns well as in the 
mouse, guinea pig rmd rabbit. It is o])tainaijle immediately 
after death, aiul it may still he detecterl when aU the anthrax 
bacilli have undergone dissolution in the unopened car(*ase. 
The reaction is diagnosis of anlPrax. In a well ]*repared him 
of anthrax, the colour reaction is so mai ked that in most instances 
it is possible to detect the trace of red (U* purple hy the naked 
eye inspection, especially when it is held up to \ lu‘ light. 

To prey 3 are the film, a smear preparation is made in the 
ordinary method. The him should not he vrv thin, feu* then 
the fixation is liable to be too complete. For the same reason, 
the him should be spread oil a slide, and not on a cover-glass 
After drying' at ordinary temperature, the slide is fixed, by lower- 
ing it, him sid*e upwards;' into the llanie of a Bunsen htuiiet’, 
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for a second. Repeat this three times, or until the under surface 
of the glass is a little too hot to be borne by the skin of the palm 
of the hand. Particular attention should be paid to the process 
of fixation, as the violet reaction is obtained when the prepara- 
tion is imperfectly fixed, 

M'B'adyean draws special attention to this. ‘ It is important 
to notice that what might be thought trivial departures from 
the directions given above will entirely prevent one from obtain- 
ing the reaction. For instance, if the film be fixed with sublimate, 
formalin or osmic acid solutions, no trace of the violet reaction 
will.be obtained. B^ailure will also occur if, in fixing the film 
by dry heat, the temperature is allowed to rise as high a6 J50°C. 
100'’C. is sufficient, and it should not be allowed to rise much 
above that. Again, the film ought not to be very thin. Partly 
for this reason, and partly because of over-heating in the Bunsen 
flame, such thin films as are obtained by pressing two cover 
glasses together, generally fail to show the violet reaction. As 
an alternative method of fixation, tlie slides or cover glasses 
carrying the dried films may be immersed for a few minutes in 
absolute alcohol or methylated spirit. The stain must not be 
applied to the hot slide, or heated until the steam begins to rise, 
as is . recommended for so!ne methods of etaining, nor must the 
preparation be washed in alcohol after staining.’ 

It is also necessary to be careful that the stain is lightly 
washed off and that no pressure is used when drying the film 
between absorbent paper. The violet-stained amorphous gran- 
ules of the capsule, being imperfectly fixed, are easily removed 
from the film, and rough handling iii washing or drying may 
cause an apparent failure to obtain the reaction. As regards 
the stain, M^Fadyean was, at first, of opinion that it was neces- 
ary to use a 1-per cent, solution of methylene blue which had 
been in stock for some time and thus acquired a polychromatic 
quantity, or that it was necessary to add a | per cent, bicarbonate 
of soda to a freshly prepared, 1-per cent, solution of Grubler’s 
powder. Subsequently, it was found that freshly prepared, 
pure medicinal methylene blue gave the reaction, without the 
addition of bicarbonate of soda. 

ITor some years past I have made use of the violet reaction 
in the diagnosis of anthrax, and have never failed to obtain 
a positive result, in anthrax blood, when the above directions 
have been carefully adhered to. I have used it in summer 
and winter temperature, both on the hills and on the plains in 
India, and found no variation. 

I am therefore inclined to believe that Mr. MitteFs failure 
to obtain the violet reaction in anthrax blood is due to some 
defect ill teojlnique. He mentions that his films were fixed by 
‘joasHing three times through the flame of a Bunsen burner^ 
This would certainly cause complete fixation and a negative 
result. The slide should be lower^, film side up, on to the top 
of the flame, for a second, so that the flame should not reach 
the film side but simply heat the under surface of the slide. It 
will generally be found that the reaction varies, in different parts 
of the film, in accordance with the degree of fixation. In the 
illustration attached, (A) shows where Ernest complete fixation 
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has occurred. Cc)nsec|iiently, tlic ea]>sule ot tlie haf.illi appears 
as a thill violet stained line. In (15). fixjition was ineoniplet<*. 
and the liaeilli are siirronndeil hy a tliick. <lisintejj;iMtiii^ violef 
(japsiile. In (C), tlu‘ lixation has hetai very slight and the violet - 
stained capsules are nioi'ti swollen and disintegrated, an<l amor 
pilous granules ol' the completely disinU‘^ra1 ed capsules .ii e seen 
lying apart irom the hacilli. 

There is no i-eason to suppose that the anthiax haeilli in 
India present any variation in virulence, staining reactions, oi- 
other liiulogical charaijters, from thos<‘ possessed hy anthrax 
organisms met with in hhirope or other tMiuntries. 

In Eur()[)e, inoculated anthrax proves fatal toshee]». guinea 
pigs, rahhits, horses and cattle. In India, inoculated anthrax 
is ecpially fatal to these species of animals with the exci'ption of 
cattle. When Indian (-attle are inoculated with anthrax, they 
show a high te.uifierature ivaetioii, with slight hical swelling at 
seat of imxailatioii, for three to four<lays and reeover. V('ry lew 
f?ases havii a fatal tt*i'iinualiou. Ileecmtly, ihmugli the coui'lesy 
of Sir elohn M’Kadyean. I obtained a culture of antlirax from 
his lahoratoiy, with the ohje(.-t of (M>mpai-ing the virulenee of the 
English and the Tiidian strain, in dillereiit species of animals 
ill India. Hoth strains showed identical degrees of virulence, 
Sheep, guinea ]ugs and rahhits were inoenlated with a like 
amount of a 18-hours' broth culture. The niort.ililv, and the 
jieriod from time of inoeulation to death. wt*re in e.tdi sjieeitvs 
very similar. In (jattle inoculated from the English str.iin the 
reaction was ideiilitsil with that from the Indian virus. No 
iiiortalitv among cattle resulted. 
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SOMB OBSERVATIONS ON THE BACTERIAL 
RELATIONSHIPS OP CERTAIN SOILS, WITH 
SPECIAL REFERENCE TO THE CONTENTS 
OP ORGANIC MATTER. 

MY H. A. TEMPANY, B.S P.C.S. 

Ill orrlei* to endeavour to obtain a certain ainount ot* insight 
into some of the various bacterial changes which take place in 
soils under the conditions obtaining at certain points in the 
Leew'ard Islands Colony, the work, of which an account is given 
in tlie following pages, was undertaken. In May 1012, small 
plots of land wtue set on one side at the exjjeriment stations at 
Skerretts. Antigua; La (bierite. St. Kitts; the (Irove, Montserrat. ; 
and t he (iardens, iJominicja ; which were continuously kept free 
from weeds for pta iods of from cme, ytsir t.o lifteen months. At 
the outset of the experiment, sani[>les of soil were drawn from 
eaeh plot and on them were determined the total content of 
organic carl)on, the nitrogen and the cakiium carbonate.* The 
duration of the oxpeiinient on ea(di of the ditferent plots is given 
below, toge.tlicr with the total pre(*ipitat,ion occurring dui'ing the 
period of the experiment, at eacdi sWitiuii. 

Duration of Total rainfall 
during ])eriod 
I experiment, of experiment. 

15 months 51*20 

12 „ 53*82 

12 „ 5017 

15 „ 70*30 

At the end of tlie period in question, fresh samples of soils 
were drawn from each plot and the nitrogen and organic 
carbon redetermined on them ; lots of approximately one 
kilogram each of the' original samples were also put up in dishes 
in the laboratory, covered with clock glasses, and kept continu- 
ously moisten(»d in the dark for six months; at the end of which 
time the (content of organic? carbon, nitrogen and nitrate was 
redetermined. 

The approximate phy^sical composition of the various samples 
is shown in the subjoined table. The results given are not of 
samples drawn from the plots themselves hut represent averages 
of the soil type prevailijig in tlie localities where t.h<' plots are 

" Fnf* the nictlKMts enijiloyu'l in (loteriniiiiiig tlie nrganic carbon find the 
earboimtes reaileis are refen ed to the KeiKirtuii the Soils of Doiniiiien, 1002, or 
lo tile WeU Imlma lUdlctin^ Vol. XII, n. 00. The nitrogen was dcteruiined 
i,y (he modified Kjeldahl method, while the nitric nitrogen was determined by 
tt»e Schloessing proc*ess. 


Station. 

Skerretts, Antigua 
Grove, Montserrat 
La Giierite, 8t. Kitts 
Botanic Station. Dominica 
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situated, with the exeeptioii of the 1 )oniiuiea saniph*. o1 wliidi 
tlie aotnal analysis is given, hy i’easf>n of ils tending to<l« n;ni 
from the general soil type of lands at the station. 


IMIVSICAI. ANAl.YSI.s OK I’llKSOII.S oi rm.rLois. 


I 



A. 

1$. 

c. 

1). 


Skerretts, 

Grove, 

La (iiuh ite, 

The 

Botanic 


Antigua. 

iMontserrat. 

, 

St. Kitts. 

( <ar<lens, 
Dominiea. 

S tones ... 


lt!2 

7-3 


C'oarse gravc'l ... 

26 

6*6 

i:ks 

6 1 

Gravel 

.’>•(» 

S'7 

2:m 

50 

Coarse sand 

oO 

8 6 

45-6 

5*8 

Medium sand ... 

112 

26*5 

15 -4 

1M*2 

Fine sand 

2-:] 

41 

M 

7-2 

Very line sand ... 

3-7 

1 5-6 

21 

5'o 

Silt 

7-S 

1 

i 6-5 

o ,»> 

•} .> 

4H 

Fine silt 

111 

1:M 

IM 

i 

:i6S 

Clay 

til 

1 

■8 

1 

■/ 

1-5 

Organic* matterj 
and eoml lined , 

. 6-7 


2*6 

5-2 

water. J 

lUn-O 

’ KMia 

lOnti 

! 100 0 


It will l)t‘ observed that the soils of the plftTs at St Kitts and 
Montserrat are of a liolit and open type: that at Skerretts 
Antigua is a stiff heavy elay soil, while that at Dominica is 
a medium loam. 


* The metljotl einpUo ' m iu:iUii»ir tl»e i»hy^i<*iil aim tv t h* htdikei 

method ol Oshonie. The si'/es ut th.- vimons oKuhv .>1 |kuI n-le^ ;ii t iiv tollo^'^s •- 

Millim»"trev. 


Stones 

(Aiarse gravel 
(.'ravel 
(.\uirse sand 
Medium sand 
Fine sand ... 
Verj’ tine sand 

Sill 

Fine silt 
Clay 


ahtjve A 

A to '2 

2 ,, i 


1 

OA 

n-A 

(r*>A 

OiA 

ni 

dl 

0 UA 

noA 

001 

o-ei 

O'OOA 

less than 

O-OOA 
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In tlm following table are given the chemical charactei'istics 
nn'‘ntione(l above in respect of tlie soils of each of the four plots 
in (jiiestion. at t he outset of the experiment : - 

CHKMICAL ( HAUACrrEHlSTK’S OF THE SOILS OF THE PLOTS. 



A. 1 

Kk(>rr<‘ttK, 

Ant.ij'iiJi. 

it. 

Grove. 

Montserrat 

c. 

LaGuerite, 

St. Kit ts. 

I). 

The 

Botanic 

Gardens, 

l)omini(ia. 

Carbon dioxid(‘ 

Per cent. 

Per eent. 

0-0105 

Per (*ent. 

00227 

Per (;ent, 

o-usor) 

K(jnivalent- eal- 
cnim carbonate 

(>08(Mt 

0-01?MS 

005 1 ti 

o-or.»s 

( Irganie c*arbon .. 

1-(IK7 

1 

OllO'l 

i -028 

M70 

Ki|uivnl(mt hnmns 

; 1-S7'I 

l(i(U 

1*772 

2-017 

Nitrogen 

Oils 

0-071 

oost 

O-K)') 


It will be obs(‘rv(Ml that all the soils are deinnent in r^alcimu 
c^arbonate, anri lliat eacdi c*ontains a moderate sufficaencv of 
nitrogen and hunins. 

Below are given the data in re.sp(*(d; of tlu^ fresli samples 
drawn from tlu* plots at the expirat ion of lift(*en months 



A. 

i P. 

c. 

1). 

Organic carbon 

0-n70 

0-715 

0-72f» 

J -150 

Ecpiivaleiit humus 

I 0-!l8;! 

! 1-2S0 

1-241 

1-983 

Nitrogen 

0*0f)7 

: o-og:i 

0-U51I 

0-148 

^V^hile t-lie following table gives the values obtained in respect 
of the original samples after keeping in the laboratoiy for six 
months niidor the conditions detailed above : — 


A. 

R. 

c. 

1), 

Organic carbon ... 

0 91") 

0-725 

0*755 


Equivalenit hnmns 

l-o78 

l-30i 

1*250 


1 

Nitrogen 

1 

0-11 G 

0-071 

0*088 

0-141 

Nitrogen as nitrate 1 

1 

0-0055 

0-0052 

0*0087 

0-0023 
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From the above reRiilts it is seen iJiat both in the laboratory 
and m the field the soils of* all the ])lots show a cloeided diniinnlioii 
in the content of i)rganie carbon, at the end ot' the experiment. 

The magnitude oi* the diminution varies eonsiderablv in 
dilferent eases ; and also, in some instances, maj-ked dilier/aiees 
ap]:)ear between tlie loss<vs that hr.ve <K*(airred in the laboratoiy 
and in th(‘ field. 

With regard to tin* nitrogen eontent ol' the plots, wlule in 
tw(» (*ases in the field niark<‘d de<a*t‘as<*s in nilrog(‘ii eont(‘nt are 
shown, th(* results obtained ar<' markedly irregular. 

The (diaiiges which have tak(*Ji place are the rt'sults ot 
bacterial action, and cionslituto an index ot those which ma\' 
o(;cnr in actual ]>racticc* in the field. It is cojivenient to eonsid(*r 
the results from each plot separately. 

Taking first of all the results obtained iji tlio case of trial A, 
Skei*rt*tts, Antigua ; with regard to tin* c*('ntent of organic* carbon, 
sensible diminution lias oc'eurred both in the lahoi-atory and in 
tin* field, in respec^t of this constituent ; it is liowevc*!* to be noted, 
that the loss whic'h lias o(*cnri*ed in tin* fi(*ld is (*onsid<*rably in 
excjoss (»f tliat wliicli lias taken place* under laboratory C'ondilions. 
In the form(*r instance tln^ diminution obs(‘r\'(*d, amounts to (l-oflT 
})cr cent, or very nearly one-lialf of tin* total original content ; in 
the latter case the loss r(*a(*lied is only i)‘172 per (*(*nt. or about 
I fi per cent. It must be remembered, liow(‘V(*r, that tin* duration 
of tin* exp<*riment in tin* iield was much gr(‘atf*r than in tin* 
laborat ory. 

Sonn'wliat similar results are record(‘tl in n*lation to tin* 
nitrogen (*ont<'nt of tin* soil, wliieh both in tin* laboratory and in 
the field sliow considerabk* deca-e.ase.s. 

In the field however, a mucli larger loss of nitrogen has again 
occurred than in tlie laboratory. In the fonin*r (*as(* the loss 
recorded amounts to OcSl percc*ut. or over 50 per c(‘nt. of the total : 
ill the latter it is only *052 or rouglily 50 pia- eeut. of tJie total. 

Ib'ference to tin talih* of physical analysis shows that the 
soil is heavy and close-textured in type, and in the fic'ld (conditions 
may probably havt* been siudi as to havee favoured loss by denitri- 
fication, and it seems reasonable to suppose* that this cause* may 
be partly responsible for tlie eilect. In t-he laboratory the loss 
observed is much smaller, and is probably account f*d for by tin* 
addition of an excess of moist ure at some t ime durin- the progress 
of the experiment. 

That tlie moisture* was not excessive throughout is demon- 
strated by the fact that ejuite an appreciable amount of 
nitrification has taken plnr.e. 

fn respect of trial B, Cirove, Montserj*at ; the loss of oi’ganic 
carbon which has taken place is ve^y nearly identical both in the 
field and in the laboratory, amounting to approximatedy just over 
one-(]narter of the total amount originally present. It should 
however again he remenihered, that tlie duration of I he field trial 
is twice that of the laboratory experiment, so tliat in the latter 
case the loss has been very rapid, as is natural. 

In respect of the nitrogen content, in tlie laboratory experi- 
ment the nitrogen content as determined by the Kjeldahl process 
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is identical at the beginning and end of the experiment ; an 
appreciable amount of nitrification has however taken place, and 
a small gain in consequence is recorded. In the field trials the 
nitrogen as determined by the Kjeldahl process shows a dei^ided 
diminution. 

With reference to trials at La G norite, St, Kitts, almost 
identical results are again recorded for the diminution of the 
organic carbon content both in the laboratory and in the field. 
Here again, however, owing to the greater duration of the field 
experiment the loss in the laboratory has proceeded at about 
twice the rate of the loss in the field. In respect of the nitrogen 
content no alteration is recorded in the laborator3^ while a con- 
siderable loss took place in the field. In the laboratory appreci- 
able nitrification has occurred. On the whole, the results are 
similar in character to those recorded in the case of the Montser- 
rat sample. 

With regard to experiment D, at Dominica, the loss of 
organic carbon in the laboratory experiment is not recorded ; in 
the field trial it is much less than elsewhere. Small losses of 
nitrogen have taken place both in the field and the laboratory 
trials. The results seem to indicate that a much smaller degree of 
bacterial activity obtains in this plot than elsewhere : it is not 
clear why this should be, if it is so. 

The results of the culture series, as a whole, indicate the rapid 
manner in which the content of soil organic matter tends to de- 
crease as the result of bacterial action under tropical conditions, 
as exemplified at the experiment stations in the Leeward Islands. 

The trials in the field show with some accuracy the changes 
wliich may be expected to take place when conditi<)ns of bare 
fallow are maintained. Although no direct evidence is adduced 
as to what occurs when the soil is occupied by crops, there is 
every reason to believe that the actual rate of decay will be at 
least equally rapid. On the other hand, it must be borne in mind 
that the growth of crops must always result in the accretion to 
the soil of a greater or less amount of organic matter, which will 
replace to a greater or less extent the losses which take place. 

It is important to observe, that the rate of decay of organic 
matter may be as rapid on heavy as on light soils. 

Modern views as to the functions of bacterial activity in re- 
lation to soil organic matter indicate that the evolution of carbon 
dioxide, to which its breaking down gives rise, is responsible for 
the liberation of plant food from the mineral complexes of the 
soil, and moreover supplies energy for the maintenance of activi- 
ties in relation to the nitrogen cycle. 

Also when the supply of organic matter is abundant, addition 
to the nitrogen content of the soil tends to occur through 
the agency of free nitrogen-fixing bacteria of the Azotobacter 
type. 

In addition, the purely mechanical action of an ample supply 
of organic matter is of much imj>ortance, especially in relation to 
very heavj^ and very light soils, inasmuch as it tends to modify 
the undesirable effects which are liable to occur on soils of either 
type owing to their physioal character. 
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The results afford direct evidence as to the correctness of tin* 
policy whi(ili has for a luimher of years past been advocated as 
the host method of treatment for both arable and (»rchard soils 
under tropi(ial (jonditions. Ihis amounts in practi(!c tc» endeav'our- 
in^ to maintain and increase the content of soil oi'i^anic matter 
in the efficient and at the same tinr^ the most economical manure. 

Ill carrying this into effect, the regular application of liberal 
dressings of pen manure, compost or other forms of organic ma- 
nure is a feature of prime iiiifxirtancc. Long hare fallows would 
appear to he of doubtful utility if not positively :)bjecti()nable, 
by reason of the considerable decay of organic matter wbi<di 
must take place during them. A sounder policy appears to be 
that of cultivating slioi’t period green dressing crops with a view 
to increasing the store of organic matter and nitrogen. 

In relation to orchard cultivation, tluMitili/ation of growth (»f 
weeils which normally occurs, and which is periodically cutlasse<l 
back, is advocated and should be conibined with the applica- 
tion of pen manure and mulches. 

The mainteiiaiiee of fertility on such lines is a problem 
which may and frecjuently does present difficulties of a 
practical character. The oiiaervations in (piestion, however, 
appear to indicate the substantial correctness of the underlying 
theoretical considerations, and it must rest with planters tliem- 
selvos to face these practical problems and solve them in rclatiou 
to the particular sots of (jonditions with which they are confron- 
ted. 

In relation to the nitrogen contents of tlie soils of the plots, 
it is noteworth}^ in the laboratory experiments that notwith- 
standing the small (iontteit of calcium carbonate in the samples, 
in every (iase an appreciable amount of nitrifit‘ati()n has taken 
place. In this connexion the suggestion has been made to the 
writer, by Dr. Watts, that possibly under (certain conditions, and 
in the absence of adequate supplies of cal(;iuin carbona e, the am- 
monia formed in the process of ammoniH(^ation may servo as a 
base for the neutralization of the nitric acid formed during the 
later stages of nitrification 

This suggestion is illuminating and indicates a jiossible 
field for further investigation, wliich seems likely to be fruitful of 
results. 

In the field coiisiderafile losses of nitrogen are ectu'ded in 
the case of all the plots, bub, with the exception of the soil at 
Skerretts, corresponding losses are not vshown in the laboratory. 
It would seem to be indicated that in the case of the Montserrat, 
St. Kitts, and Dominica exp‘^riments. these losses may be accoun- 
ted for by nitrification an * subs^'queiit leaching, the open 
character of the soil being favourable to these processes. 

At Skerretls, on the other hand, the ovWence ap})ears to point 
to a (‘onsiderable amount of denitrification having taken place. 

Summary. 

I To investigate cluuigos likely to tak e place in soils under 

tropical oondriioiiH, small plots of laud wort: subjected to clear 
vve^iug for periods varying between twelve and fifteen months 



152 


at the experiment stations in Antigua, St. Kitts, Montserrat and 
Dominica. At the outset of the experiment, the soils of the plots 
were sampled to a de{)th of 12 inches, and on the samples were 
determined the content of organic carbon, nitrogen, and calcium 
carbonate. At tlie end of tlie pei*io<l the soils were re-sampled, 
and the organic car])OJi and nitrogen were re-determined. Lots 
of the original samples were also kept in tLe laboratory for six 
immtlis under moist conditions, and at the end of that time the 
organic carbon, nitrogen and nitrate contents were also deter- 
mined. The soils of the Dominica, St. Kitts and Montserrat 
plots are all light in texture, while that at Skerretts, Antigua, is 
still* and heavy. 

2. At tlie end of the experiment it was found that both in 
the lield and in the laboratory considerable losses of organic 
carbon had taken ]jlace as the result of bacterial activity, the 
losses varying between 25 per cent, and 50 per cent., in the case 
of tlie Antigua, Montserrat and St. Kitts samples : at Dominica, 
only a small loss is recorded. 

0. With regard to the nitrogen contents, considerable de- 
creases are seen in the lield in the case of the Antigua, St. Kitts, 
and .Montserrat samples ; in the case of tlie Dominica sample, the 
loss is small. Jn the laboratory, an apprecialile loss of nitrogen 
occurred in the case of the Antigua soil ; in the case of the Mont- 
serrat and St, Kitts samples, no loss was observed, while the 
Doiiiiiiiea sample sliowe<l a small loss. All the soils exhibit 
nitrifying power : this is givatest in the ease of (be Antigua and 
Montserrat samfjl(\s and smallest in the ease of that from 
Dominica. 

The losses of nitrogen which occur in the iU‘ld is attributed 
to nitrification and subsecjuent loss by leacjliing at St. Kitts and 
.Montserrat, and probably in .some measure to denitrification at 
Antigua. In view of the small content of calcium carbonate, the 
suggestion has been put forwar.l that amnioiiia formed in the 
course of animoiiificatioii may serve as a base for the neutraliza- 
tion of a part of the nitric acid formed in nitrification. 

1. The results empliasize the high degree of hae.terial activ- 
ity existing in tropical soils, and indicate the neeessity of main- 
taining an adequate supply of organic matter. In this connexion 
it affords direct evidence of the correctness of the policy follower 
by the Imperial Department of Agriculture in advocating the 
liberal employment of organic manures, such as pen manure, 
combined with the grijwth of green dressings in the case of arable 
crops, and the application of mulches and pen manure together 
with the utilization of grass and weeds by cutlassing in the case 
of orchard soils. 

In conclusion, acknowledgemoiit m\ist be jiiade of the assist- 
ance rendered by Messrs. V. M. Weil, B.Se., and R. P], Kelsick, 
senior and junior assistants at the Government Laboratory for 
the Leeward Islands, in the performance of the analytical work 
recorded in this paper. 
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A VETERINARY SURVEY OP THE 
WINDWARD AND LEEWARD ISLANDS. 

HV P. T. SAUNDERS, 


VoUHiiiaiy Oifk'or on llie St-alf of the Imperial Department 
of A^rieiilture for the West Indies. 

1 NTRODUCTORY. 

During (he past tJuiM* years it has l)een tlie duty of the 
wi'iter t<» investigate and report upon the various aspeets of 
animal industry, with parti ilar attention ti) the diseavses met 
witli in live stoek, in the several islands of the Windward and 
Jjeeward eoloiiies. It is not proposed in these notes to enter into 
any diseiission as to the relative merits or derueiits of the 
different niethu<ls of keeping, feeding, or breeding stock, nor 
upon such other inattei’s as the imj[)rovement of pastures and 
water-supply, hut rather to eonliiie attention to the diseases 
affecting live stock, their parasites, and methods of control in 
each case, while reference is ^dso mad ) to the (question r of meat 
and milk production, their inspection and control. The laws and 
regulatioiivS in force against diseases of animals are also noted 
and commented upon. 

Specific diseases are met with in the several islands to 
a markedly different extent. Anthrax has been known in St. 
Vincent for many years but it is now eompletely under control, 
no cases having been discovered since July Hill. Its control is 
chietiy duo JiO vaccinafcioii and adequate disposal of carcases. 
Anthrax has also appeared in Grenada, where an outbreak in 
1911 was soon got in, Ijyy^id ; the disease has also been reported 
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fiorn Novis. From accuuiius of symptoms given tliero is reason 
to .sn[)pose t-lial r|iiarter-evil is also known, and it is a possibility 
tlial tlie disease in Nevis was this and not anthrax. 

Texas fever was snspo(ded to have broken out in Grenada 
bub the evidence put before the writei- was not sulhcient to 
ena]>le liim to verify tluMliagnosis. Tt is somewhat remarkable 
lliat altliough the earric'r of Texas fever is abundantly present 
in all the islands, no ease of disx^as(‘ resembling T(ixas fever has 
l)eeii seen in tlu* Windward and Leeward Islands. Accounts 
have also bi*en heard of eases of abortion in cows vvdiieh led to 
tilt' foiK'lusion that the (amdition was that of (contagious 
abortion, but no in‘^tanee lias occui*red which admitted of 
verill(cation. 

Skin disease' of (cattle in Antigua has eaus(Ml losses in ])ast 
yi'ars but it now apptcars that its etleets are not so marked and 
that its iiKcidonce is lessening. This disease is (h*alt with in 
a separate (communication. 

Tuberculosis in (cattle is met with in many islands where 
a few old cows appear t-o be affeected, but in Antigua the disease 
is rampant and is annually the (cause of much loss amongst 
ssoek ; it also greatly impairs the etlicieiK^y of the working oxen 
in that island. 

Among e(pii(hv. perhaps the disease most commonly found is 
Kpi/ootic lym])hangitis. This disease, which alfecis donkeys, 
mules and h(3rses in the order nanH3d is often met with in 
Antigua and many (cases otcciir in other islands 

Tetanus occurs somewhat freijiuaitly in all the islands, 
horses ami muhis being chietly allectod. Other disf'ases ni 't with 
iuiclude Botriomyccosis, in the form of slioulder-tuuioiir and 
S(cirrhous cord, stranghes, navel-ill. aphtha o\‘ lambs, and an 
infectious ophthalmia of cattle. Septiemmia and Pyaemia are 
of common occurrence, often as a ix'sult (jf neglected wounds and 
othei’ injuries. 

Amongst d(3gs, distemper is t-(3 be semi ; rabies has not Ixcen 
observed in the Windward and Leeward Islands by the writer, 
but it appears to be ocicasionally prc^senl in the neighbouring 
island of Trinidad. 

Turning to the diseases non spccjitiic in origin, tliere is 
a i*e markable absence of diseases of tin*, lungs and pleuiue, while 
alimmtary and surgi(cal diseases do not differ in (.\ssentials 
from those mot with in other parts of the world. 

Parasitic diseases are very common, and exert a considerable 
intiimmce on the well-being of live stock. Hoose -verminous 
hrorichitis -is comm )u and is to be mot with in most of the islands 
ill cattle, sh(3op and pigs, lu cittlc, S'^ronyf/IuH Mehlis., 

is the piiMsit ' (cjncoriied, in *shoop filar ia. Hud. and in 

p‘g^ Stron p trai')v>i<, Mohlis. lu pig^ the pirasitc rriiy bo 
present to a surprising extent with )ut bringing about much 
ch inge in condition. 

03Hophago^toiniasis is oiifj of tlie most timiiblesome diseases 
(3f liv3 sto ck in tlio We^fc In lies, and is met with in almost all the 
id 111 I 111 cattle and sheep it is a fertile cause of death, 
p i ‘dij i' irly, as in the case of many cattle seen by the writer, 
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where lioose is co-exiatent. Nodular disease of the intestines of 
sheep is caused ])y Oesophaf/otifominu cohanbicnium Curtice, and is 
a very coiiimon slaughter-house condition. The writer has 
observed a similar condition in a pi^. Oe.sojjhfKjostofnnm iujlatian. 
Sell., is the parasite of the ox, and ahects [)ar.icularly calves and 
young animals. Oe}^nphiigoi:>ionin)n reiiidosiun^ Hud. occurs in 
Dominica, in addition to Oemphatjo^ioinum colunihuuium^ Curtice, 
of sheep, and Oetiopluaju^toininn (Ivntatnm, Kud. of pigs in the 
other islands. 

The screw- worm, tlie lai-va of CJu f/suinijia macellarid, does 
much damage in wounds and the navels oV young animals, if 
iieglected, ])ut its control is easy. 

Sai'coptic mange has been mot with in liorses, mules and 
donkeys, and ringworm lias ])een commonly seen on young calves. 

Ticks constitute the greatest source of trout )lc to live stock, 
met with in tlie West Indies and are a scourge to the stock 
industry. 

The common or • Creole ’ cattle tick is the Boiphiltis 
Fuller, and this tick is present in enormous numbers in all the 
islands. The Dei'tnacentoi' nitens, Neiun. is the common tick 
found in horses in the several islands, while the tick commonly 
found in dogs is the Iihij)i('ephftlufi .s(t)if/ui)icns^ Latr. In addition 
to these specaes the fowl ti(‘k, .drf/u.s p(?r.s/V*/<s-, Wald., has b en 
found, and in Antigua alone then* exists the jhnblj/omnia ror/c- 
f/atnvi, F. of cattle, which is a large tick of a genus usually 
associated with Africa. 

Tile meat industry on the whole in the Vv^indward and 
Leeward Islands is not in a satisfactory condition. In the chief 
towns of Kt. Vincent and Antigua proper slaughter houses exist, 
and proper inspection of meat obtains. In the chief towns of tlie 
other islands, however, and in the eonnlry districts generally in) 
adequate inspeetioii lakes place. The demand for meat is small, 
and it is a common practice for planters to kill their own animals, 
soiling the meat, to neigiihouring planters and to tlie labourers. 

The milk supply is haphazard in most cases, and usually the 
only attempt to produce milk on scientific lines is made by those 
who liave contravjts to sup[>ly the CJovernment institutions, such 
as the hospitals. Otlierwise it may he said, speaking generally, 
that the milk supply is in the liands of tlie peasanr s. 

Consideration will now he given to the principal features of 
veterinary interest that have come under observation in the 
several islands. 

(tRENADA. 

Grenada is a cacao-growing island consequently the number 
of animals required on tlie estates is less than that of a sugar- 
growing island. 

Doth cattle and mules were used for haulnig purposes, and 
donkeys on account of their small size are much employed for 
carrying the cocoa-beans thixmgh the cocoa to the curing houses. 
Horses are mainly used for saddle and driving purposes while 
a flourishing llace Club accounts for the presence in the island 
of some dozen or more thoroughbred and half-bred horses. Small 
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stock, slieep and goats ai‘c raised in some parts of the island not 
adapted to cultivation. Pigs are kept both on tlie estates and 
by the peasants but no organization exists in their management, 
and the numbers are few. 

Diseases amongst stock are happily not very serious ; ticks 
and other parasites constitute the greatest drawback to animals. 
OF specifki diseases, anthrax has occurred within recent years. 
The writer proceeded to Grenada in October 1911 in consequence 
of an outbreak whicdi was responsible for the deaths of about 
a score of animals, including mules and goats. One estate was 
(juarantined and movements of stock were prohibited. A glebe 
pasture in the town of Gouyave was also declared to be an 
infected area, in consequence of two goats having died of 
anthrax on it. This pasture was fenced and sto(;k were kept 
from it. The buildings on the (juarantined estate were, 
disinfect ed and the usual precautions as to disposal of carcases 
were strictly enfonjed. After a lapse of some few weeks (juaran- 
tine Avas I'aised and the disease has not since reappeared, witn 
the exception of the deatli of one gojit, whii^h some mo)iths late.r 
strayed on to infected land. The outbreak thus appeal's to have 
been completely che(^ked. 

Epizootic lynqihiMigitis is prisseiit in tin' island, mostly 
amongst muk'S and donkeys and it appears to be on the ini*rease : 
at present its incideinje, however, is not great. A leaflet on this 
subject is being pi'epai'cd for distribution among stock-owners. 

Early in I91d an outbreak of disease o(;curred, which Avas 
su[)[)osod to ho Texas fever. When the writer was able, to rea(?h 
Grenada, no case of the disease w'as to be seen, and the means 
of first hand diagnosis wc^re not available. From th(‘ evidence 
at disposal, (consisting of clinii*al examination of recovered 
animals, accounts of symptoms from various obsei'vers, and the 
limited effect and extent of the outbreak, it was not found 
possible to (confirm the diagnosis, and the (juarantine which had 
already been imposed Avas nniioved. No return of the disease 
has since been experieiK'cd. 

An infective ophthalmia of (;attle has occurred at intervals. In 
this connexion a leall(*l was prepared by the GoA'ornmeut from 
a [)ublication of this Department, and issued to the stock- 
owners. 

Amongst the parasitic afiections of animals greatest promi- 
nence must be given to ticks, Avhich infest all animals in 
vast numbers. In the late summer and autumn particularly their 
effects are severely felt. The names of the species occurring 
have already been given in the preceding section. Internal 
parasites are also commonly met with, and, especially in small 
stock, are a serious menace. Oesophagastomiasis and tape-Avonn 
infection by 7\ienia (Monieza) e.r 2 janm, Rud., appear to be the 
most common. 

The meat and milk supply of the island stand in need of con- 
siderable improvement. There is no inspection of nu'at in the 
toAvn of St. George, nor in the smaller toAvns of Gouyave, Sau- 
teurs, and Grenville Avhero meat is also sold. Slaughtering is done 
at night, under no supervision, with the exception t)f that of 
an untrained market clerk who may or may not be present. The 



milk supply is iiol, or^anizod and with tlio oxr-oplion of the 
(tonlraelors \vh<i supply milk lu Uk* ( h>v<u*mneut. iustifiil ions, no 
at^templ is mad(' ke«‘p the oows on anylliiiii;* ap])ro,‘n*liin^' t o 
a dairy s(*al(‘. 'rh(M‘f‘ <^xists no law in t liis <‘onnr\ion to onloicM* 
eleanliness oi* to prev(‘iit adulteration. 

T1h‘ control of animal dis<'asv s is provided foi* imfler Tlie 
Contagions Diseases (Animals) Ordinance, IhUo, (No. 8 of IlMlo). 
This Ordinance meets most of the riSjuirenienls of lla^ (Jolony In 
regard to contagions diseases of animals, part icailarly as tin* 
Governo]‘-in-CJonn(til is given the p(»wer to niakf‘ orders niuha* 
this Ordinan(H‘. for tin' prevention and cln'cking of disease and 
other })nrposes, thus r(*taining powei* to make any tni'ther 
7 *egnlations which may Ix^ d<‘<mn'd necessary since dilHcnlty niM\ 
arise from the fact that the Colony t)ossesses no (h)\'crninent 
V’^etori naiy vS n rgeon . 

The Antlirax Orch'r-in-Council. llMtS, was dinwii up to met*t 
an outbreak of anthrax ; the provisions are snllicient for the 
f)bje(ds in view. Dow(‘r is howevis* give n to niovt* any horse, 
ass or mule which is not diseas(‘d from tin* infet-ted area to any 
place. As tln're is no pow(‘r to stop them coming in .again into 
an infect, ed area tliey inay conceivably 1 m‘ tin* means of spreading 
the diseas<‘. This is the weak |:)oint in tlu' orcha* but, it is apt)arent - 
ly permitted so as to impose as little hai'dshi[) as possible upon 
plant-(‘rs, during tin* (su'.ao crop. 

The importation of animals is regulated under Tlie (Foreign) 
Animals Importation ()r<linan(H‘. (NO. 11 of IJIOS). I'liis ,ict is 
fairly tiompreht*nsivc and includes regulations regarding foddia*, 
litter, hid(*s and otJaa* ])rodncts. It ap[)<‘ai's to b(‘ ade<jnale. 

Ht. Yincknt. 

In this (iolony the cultivation consisting mainly r»f cotton 
and ai'rowroot does not^ re(|ui]*(* very many animals. Catth^ are 
used for draft purposes Oil all th«‘ estates, moiM^ particularly on 
tJiosc f('W estates which grow siigaa*. Iloises ar(‘ mainly contined 
to riding and driving purposes. ^Small stock receive a cei’t ain 
amoiintrof atttaition in some oarts of the island. Pig rearing is 
carried on to a limited t‘xt(mt on estates and is taken up to some 
extent by the peasantry. 

The most serious disease AvJiich has l>ecn known in Mt. 
Vincent is anthrax, and tlic losses ere so st'vt're t hat in P.lOti 
a Government Veterinary Surgeon was in conseipienee appobated. 
The disease had undoubtedly existed in tlio island in enzoot ic* 
form for many years, and .v’itliin rei'^'nt times, serious outbreaks 
had occurred ‘in 1899 and Ihbu and tin following years. I. was 
not until 1905 however that proper rcgnlaiions were made for 
disposal of carcjases, and a systematica examination of the blood (.f 
dead animals carried out by t he late Di*. ( ■. W . Pranch. 1j» 
August of 1900 a Governmeirt Veterinary Surgeon 'vas appointed 
who is still resident in the island. Professor Annett was brought 
from England to investigate and advise on the conditions. In his 
report dated January Dk 1907, the following suggestions were 
made. 

1. Compulsory notification of all deaths amongst live stpek 
should be enforced. 
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2. One ear of all dead animals should be sent in to the 
Government Veterinary Surgeon in a spooial metal ease, in order 
to enable miorosoopio examination of the blood to be made. 

It was found that in those districts far removed from 
Kingstown, the oars were of very little use for diagnostie 
purposes, and blood-smears wiu-e therefore substituted. 

II liegulations for tlu^ ade<|uate disposal of eaivNises vshould 
be put into force. 

4. Vaccination as a preventive measure coupled with brand- 
ing of vaccinated stock should !)e at once instituted. 

The vaccine used was a double vaccine prepared in England 
under the personal supervision of Professor Aniiett. The vaccin- 
ation was carried out free of charge, but purely as a voluntary 
measure. These preventives had a marked eftect and the death 
rate from anthrax soon showed a stea<ly decrease. In UK)8 fees 
were charged for vaccination and in 19b9 there was a decrease hi 
the number of small stock vac(iinated and a rise in the number 
of cases of anthrax, which was followed by a pronounced fall in 
1910, and a further fall in 191 L. It is probable that, this diminu- 
tion is partly due to the fac^t that the extension of the. cotton 
industry led to many anthrax infected pastures being converted 
into cotton fields ; but the energetic measui‘es taken by the 
Government are largely responsible for the (jomplete mastery of 
the disease which appears to have been attained. It is to be 
recorded that no case of anthrax has been reported in St. Vincent 
since July 1911, a period of nearly two years. 

The writer during six weeks in April and May 1912 had the 
opportunity of examining all the blood-smears and ears sent in, 
and found no case of anthrax during that period. It may now 
be concluded that anthrax in St. Vin(*ent is fully under control 
and practically stamped out ; references to the disease will be 
found in West Indum Bidletiv^ Vol. VI, pp. 159 et hp/j. and 
Vol. XII, p. 72. 

Other specific diseases are found but rarely. Very few cases 
of tuberculosis have occurred as evidenced by the slaughter-house 
returns and one case of actinomycosis lias been noted. 

Parasites are the cause of much trouble. Ticks are met 
with very plentifully on all stock and none but inadequate 
measures are employed to deal with them. On some of the more 
extensive estates where the pastures are far removed from tlie 
works, the stock are only penned once or twice during tlie week, 
and the only attempts to remove the ticks are made then. 

Of internal parasites, the oesophagostonies and hoose worms 
are by far tlie most important. They are to be seen particularly 
in small stock, but they are found in cattle also. In sheep the 
Oesophimjostomum eolnmhkimim^ Curtice, which causes the 
nodular disease of the intestines is common ; and in pigs almost 
50 per cent, of the subjects slaughtered at the abattoir are found 
to be hosts of the parndoxm^ Mehlis, or hoose worm. 

These two parasites are considered of sufficient importance to 
warrant their treatment in separate articles. Oesophagostomiasis 
has already been dealt with in the AyricAiltiiral News (Vol. XII, p. 
149b Hoose will be dealt with in a later issue. Other parasites 
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(hmhf/fnn. llmi., Strphfnninis! (Irnhifu^, in Srfrros/owu 

fyiiiintni, Dnj., Fihirift pajfili<n-(f. Hnd., (hiptris ciirvnlff, Rnd. 
ill li()i'S(‘s, and SlnnKpilns iniirurns, Mrhlis, in tin* ox. 

All arti(^lc on tla'sc is nnUiisliod in I h<' ITV-s/ hit]l<in IluJIrlii} 
Vol. XIV, No. 2. 

Tlie moat, supply ol' Ivino-sti.wn. St. Viiuamt, is or^^anizod 
oil a prop(‘V s<*al(‘. and hy pi'opor mt‘t hods. A slaii^lilordiouso, 
wliioli lias Ix'oii soiiiowhat. iinprovod ipion su^^oslioiis niado liv 
the writer, is eont, rolled hy the Kin^^rstown Toum P>oard, and all 
iii(‘at, slau<.^hta*red t here is examim-fl hy I ]u‘ ( Government Veterinary 
Snr^-eoii. A Imildiiyi^ of tlie puhlie ni.-irket is S(‘t apai-t, lor the sale 
ol tlie iiK'at, and alto^fd.iier tin* ('ondit ions of meat snpplv are 
sat isfael oi’v. In lh(‘ otiaa* towns, ( leori^i^town, lhei*e is no 
(|nalified iiispfsdion and no st rii't sipiervision. Jn April Ihl2 hv- 
laws were niad(‘ nnd<*r ^ 1du‘ Kini^stown Board Ordinanee 
to re(rulat(‘ th(* workin;^^ of th*‘ abattoir ai.d marki^t. 

Th(‘ milk supply is not in the sane' satisraetorv eondit ion 
hut it may he notod tiiat tin* matt«a‘is at jiresent (‘ii^a^in^ the 
attention ut th(‘ (Government with a. \i(‘W h(»th to (‘iisurin^ 
a cleaner f^upply a>id [U'lwentin^* .idulhu’ation. 

Ill IShl) ‘Idle ('at. tie Diseases Previuition A(*t, IStlO’ wa.**’ 
passi'd, its oi)je(!ts h(*ini; to jirohihit th(‘ importat ion of animals 
ini' the purpose of preventiiiii; the introduc tion of disease, and to 
])rev(*nt, its sprisad in thc‘ Colony. 

‘ T}u‘ Anthrax Ordinances Hill ' provides for the eompulsory 
vac'eination of animals as a precaution ai^ainst anthiax in 
infeeded districts. It is prohahle. howeveu*. that, owin^' to the 
complete control obtained ovea* this disease, it will not 
nccessarv to [>ut tin' jirovisiou of this ordinanee into force. 
S[)oradie c'ases of anthrax may ocsair fiom time to time*, hut 
witli tilt* knowlede;e of the di.s«*as(‘ no\N' ]x>ss(\ss(d hy many stock- 
owners, and with tlie assislaiiec' of t’lie (Government Veterinaiy 
Snr^von, it should he a sim})le matter to keep it in elieek. 

St. Lr( ia. 

The eiiltivation in St. Liieia is mixed, su^-ai*. cacao and limes 
all Iieiiii;- ^ro^\ 11 Stock in any numher arc* thereforv only to Ix^ 
found at certain plaei's in the isl.ind, a few hi’cc'dliie’ estahlish- 
iiients also exist-. Some little attention is also paid to small stock. 

TIui island appears to he' ecmjia-ratively free from disease's 
of animals. No ease of e[>irootic disease came under the notice 
of tlie writer during a periexi f six \,'e ks spend- in the* i.siai: I and 
none have hetni n'jairteel te) the' Imperial I t'parl ment eif Agrie-ul- 
twre. There' was reason t<* susjx'el- in one> or two case's, the 
presence eif tuhereiilosis, hut- the'se* were*, olei cows, anel no eviden(!e 
of the eiiseaso was observeel aniemg the young steick. 

Parasites, external anel iide'rnal, are here again the greatest 
cause of trouble anel loss to ste>ek-e)wners. Of the external 
parasites ticks art^ the mexst promine'iit-, anel no attempt ou sound 
lines is maelo to contreil e>r t'radiejate tliein. Jdirasitie mange 
{Sarcoptes scahiae) was s(?eu in mules and lionkeys in a few 



ictolated oases. Neglect baA f^nnitted the area ot inteotion to 
become e:ttensive and the condition of the affected animals to 
become poor. 

A parasite which at one time was the cause of considerable 
loss in young lambs, and of much trouble in other animals, was 
the screw worm, the larva of a fly, Chtysornyui macellarm, 
F. This fly lays its eggs in wounds and other raw surfaces such 
as the navels of young lambs with the result that the larvae 
cause much disoomtort if neglected loss of the animal may be 
experienced. This parasite is dealt with in a Pamphlet issued 
by this Department, No. J4, (The Screw Worm in St Lucia) 
and the recommendations for treatment given therein are found 
to be both simple in application and eflicaoiouB. 

Internal parasites are also found to have serious effects The 
chief class is undoubtedly the Oesophagostomes. Two varieties 
are known in St Lucia, the OeHophagoatomtmi columbtammi, 
Curtice, causing nodular disease in the intestines of sheep and 
the OeaophagoHtmium tnjlatum, Sch., in calves. The reader is 
again refcn*ed for further information to the Agncultural Nen % 
(VoL XII, p. 149). 

The meat suprfy has received attention in late yeara, and 
the Castries Town &ard has addressed a communication to the 
Government on this matter. At the present, inspection is carried 
out by a layman who has an appeal to the medical oflBcer of 
health in any case disputed by the butchers. This system is 
more or less satisfactory but it is nevertheless one which is by no 
means perfect. The employment of a duly qualified veterinary 
surgeon for this and other duties was suggested by this Depart* 
ment, but on account of the expense it was decide to postpone 
the question In the smaller towns and villages there is no 
insp^tion. 

The milk supply is not in any way controlled and is conse- 
quently not good. 

The laws of St, Lucia relative to the diseases of animals are 
contained in No, 1 of 1906, ^ The Contagious Diseases (Animals) 
Ordinance, 1906 ’ and the Contagious Diseases (Animals) 
Ordinance, 1906, Amendment Ordinance, 1908. The main 
ordinance appears to be adequate with regard to control of 
diseases ; the Amendment Ordinance gives power to prohibit the 
importation of animals, fodder and litter. 

Dominica. 

This island being mostly concerned in the cultivation of 
limes, and veiy few working animals are reauired. On sugar 
estat^ of which however only a few exist, a few horses, mules, 
cattle and donkeys are to be seen. Small stock are also met with 
in certain parts of the island. 

Of sp^ifio diseases, the only one which came to the notice 
of the writer during a short visit was Epizootic lymphangitis, 
and this in but few oases. It is probable, however, that many 
cases exist. This disease is dealt mth in a separate paper, ^ 

:i^arasites and parMitio diseases t^am compel attentioti. Of 
the external parasites tioks are the most tronblesome pest and 
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are to be found abundantly on all aninialfl. Internal parasite*^ 
cause niucli loss, especially amongst small stock. Oesophago- 
stomiasis, known locally as ‘la goinme ’ is losponsi hie for many 
deaths of sheep in some parts of tlie island. A(ji intUnral 
NewH, Vol. XII, p. 149.) Dominica is forlunately on the whole 
comparatively free from disease amongst animals, and tlie chief 
considerations of stock-raising are to he found in minoi* conditions 
and accidents. 

The meat supply of Koseau, ttic chief town, is in tieed of 
consideraVde improvement. The writer paid several \isifs to the 
slaughter-house and was able to observe many points, both in the 
arrangement and working which appeared in urgent need of 
improvement. Tlie conditions of working were found to be (ilthy 
and there was a lack of proper inspection of meat. Tlie eonditions, 
together witli suggestions for effecting improvements were 
reported to the Imperial Commissioner of Agriculture who 
directed the attention of the Local (loxernment to the matter. 
It is to be regretted that up to the present, little or no change 
has taken place. 

The milk supply is in the same haphazard (‘ondition. 
regulations are in force to control tlie sale of milk, to prevent 
its adulteration, or to promote cleanliness in its liandling. As is 
to be expected under the circumstances, there is much room for 
improvement. It is expected, however, that 1 hese matters will 
soon be ameliorated ; provision has been made for the establish- 
ment of a local cliemical laboratory where milk and other foods 
may be examined, and it may be anticipated that regulations 
will be drafted for controlling the sale of milk and kindred 
matters so soon as the macJiiiiery exists for enforcing them. Th(» 
laws of Dominica relating to live stock consist of ‘ The Contagious 
Diseases (Cattle) Act, 1877 ’ (No. 14 of 1877;. This act, however, 
does not include horses, mules and asses, and other* animals 
though these are referred to and included in certain sections 
notably section XII prohibiting importation. 

Montserrat. 

The number of stock in Montserrat is limited. The majority 
of estates are concerned in tlie cultivation of limes and cotton, 
but in one or two instances, many animals are bred, both for 
local use and for export, 

Montserrat is fortunate in its freedom from disease. No case 
of specific disease has been observed by the writer during two 
short visits, and there are no records" of serious outbreaks of 
disease in animals. The usual troubles are met with, in dietetic 
disturbances and accident^ Parasites also do not appear to 
exert so malignant an influence. Ticks are present but are not 
the carriers erf specific disease ; as in some of the other islands, 
little appears to be done to effect their eradication. The 
oesophagostome, which seems to be present throughout the 
isl&xms of the West Indies, has not been actually found in 
Montserrat, but from descriptions given in answer to questions, 
it seems oer* ain that the parasite is present and shows symptoms 
in filieep in oommon with those seen in other islands. 
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Legislation with regard tS animals is provided for in No. 3 of 
1877 — ‘Cattle and AnimaJs Prohibition and Regulation of 
Landing Ordinance, 1877 ’ and in No. 3 o? 1888 ‘An Ordinance 
to Make Provision for Prohibiting the Importation of Goods 
from Localities where epidemic diseases of contagious or infectious 
character prevail.’ These ordinances, however, do not deal with 
outbreaks of disease for which tliere is no provision, but only 
with importation. 

St. Kitts. 

In this island there are numbers of animals on the various 
sugar and cotton estates, cattle being chiefly concerned in the 
cultivation. Horses are used for saddle and driving purposes 
and a few are mainly kept for racing. Small stock do not as 
a rule receive much attention. 

Epizootic diseases are few and in no case have their effects 
been marked. In 1910 an outbreak of disease which was diagnosed 
as anthrax occurred in Nevis, and one or two cases, similar in 
symptoms and resulting in the death of the animal came under 
notice in St. Kitts. Precautions as to the burial of carcases and 
disinfection were taken and no more cases of the disease occurred ; 
and no further cases have since been reported 

A disease which caused many deaths in past years is that 
known locally as bookburn. No case of this disease lias come 
under the writer’s notice during two short visits to the island, 
but from information gleaned from various sources, it appears 
that the cause of the disease is to be found in one of two possi- 
bilities. The first is by poisoning with wild Ipecacuanha 
{Asvlepias Ctiramavica) which is commonly found in some of the 
pastures. This would appear to be negatived by the fact that 
m experiments undertaken by the St Kitts Agricultural and 
Commercial Society quantities of this shrub fed to a cow both in 
the natural condition and by infusions did not cause death or 
even any untoward symptoms. The other possible cause is that 
of eating dry fodder from the pastures which produces a simple 
impaction of the omasum. There is some evidence which tends 
to prove the correctness of this view, and the symptoms are in 
accord with it. A more laxative diet in seasons of drought, when 
all available fodder is coarse and dry would seem to be indicated. 
This may be in part attained by the more liberal use of molasses. 

Other diseases noticed were the usual dietetic and surgical 
conditions. 

Parasites are an important consideration Ticks are present 
in abundance on all classes of live stock. In St. Kitts there 
appears to exist the opportunity of eradicating ticks systemati- 
oallj[ by means of dipping or spraying, asis being attempted in 
Antigua. The cost of say two machines, one at each end of the 
island, if shared by those interested would not amount to any 
excessive sum, and the actual cost of spraying animals would not 
exceed Is* 6cf. per head per annum. The benefits to be derived 
are too obvious to require recapitulation. ^ 

Of internal parasites, most harm appears to be done by the 
hoose worms, which are the cause ot cpncTderable loss, particularly 
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of small stock on some estates. It is of interest to note tliat 
no case of oesophagostomiasis was seen, but it is thought that 
the disease nevertheless exists. Tape-worn, infection was also 
met with in small stock. In one lamb killed for food at the 
public slaughter-house, Basseterre, there wei e upwards of \ wenty 
tape worms, Moyiieza (Tauiia) Rud. 

The subject of moat insiiection in 8t. Kitts rtHpiires some 
consideration if the arrangements are to be brought up to date. 
The chief objection at present lies in the fact that the slaughter- 
house is not enclosed and is in fact divided into two parts by 
a public road. Inspection in the past has been more or less 
adequately carried out by a lay inspector, who has charge of the 
working of the slaughterhouse and market. Killing here is 
done in the evenings, instead of the usual practice of killing in 
the early morning. It is worthy of note tliat the (Tovernment 
and planters combined are at present endeavouring to secure the 
services of a Veterinary Surgeon one of whose duties will be the 
inspection of meat. 

The milk supply is not organized and is, as is usual in the 
West Indies, left in the hands of the peasants. Provision has 
been made ^or testing of milk for adulteration for a nominal fee 
but practically no use has been made of this by tlie general 
‘public. It is in contemplation by the Government to establish 
a branch chemical laboratory in St. Kitts primarily for agricul- 
tural purposes, and provision will be made for the c»xainination 
of milk and other food and it may be anticipated that regulations 
in this connexion may soon be in force. 

St. Kitts is singular in that it appears to have no act or 
ordinance relating to the Hseases of animals or their importation. 
In the past there appears to have been an absence of epizootic 
diseases, but it may be necessary in the futtirc to legislate with 
regard to animal diseases, and in absence of an ordinance may be 
keenly felt. 


Nevis. 

Nevis is chielly occupied in the cultivation of cotton and 
sugar ; some estates are devoted almost entirely to stock raising. 
An outbreak of specific disease, probably anthrax, occurred in 
September 1910 which on two estates caused the deaths of ninety 
animals, Mr. W. R. Dunlop, then Science Master at iho Govern- 
ment Grammar School, St. Kitts, investigated the rnatcer and 
he examined the blqod smears and also submitted them for exam- 
ination to a medical officer. They were of the opinion that the 
disease was anthrax. Instructions were given as to the disposal 
of the carcases and disinfeciioii of premises, but vaccination as 
a preventive measure, though suggested, was not adopted. 
These measures were responsible for the abatement of the disease 
and no recurrence has been experienced. When the writer 
visited the island in July 1911 no case of the disease had been 
noticed since the primary outbreak. Enquiries however elicited 
information which, while partly appearing to confirm the 
diagnosis of anthrax, yet aroused the suspicion that not all the 
oases were of that disease, but some at least may have been due 
U> blaok quarter or quarter-evil It would be well perhaps in 
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event of fnrtlier outbreak^ tQ have tins faot borne in mind as 
a possibility. 

No cases suspicions of any speciific disease were seen by the 
writer, Imt the usual experiences of non-specific diseases and 
surgical conditions were encountered. 

Parasites are present in the island in coiivsiderable numbers. 
Of the external parasites ticks were found to be abundant on all 
stock and tlieir efFecits were very obvious, particularly so, when 
a long drought had militated against the good condition of the 
animals. 

Amongst internal parasites tlie hoose worm is known to 
cause considerable loss, especially of calves {Stronyylm mivruiuf^, 
Mehlis.) ; in certain seasons the incidence of iuFerrtifUi is said to 
be very large. 

The Laws relating to the diseases of Animals in Nevis will 
be found in No. 5 of 1877 The Contagious Diseases (Cattle) Act, 
1877. This a(it while being more or less adequate requires 
bringing up to date. It prescribes burial under 8 feet of lime 
for animals dying of disease, whereas, particularly dealing with 
anthrax. c.i*emation is the more efficient means of disposal. 

Antkrta. 

Antigua is a sugar-growing island and the number of • stock 
employed on the estates is somewhat larger than in other islands. 
In addition to tliis, the islai.'d is less mountainous and is subject 
to prolonged periods of drought. Diseases of stock, too, arc on 
the whole more prevalent and the effects of the disease apart 
from death, more noticeable. 

Specific diseases are present in some cases, in serious pro- 
portions. The chief importance must be given to tuberculosis 
amongst cattle. In 1911, the writer observed tliat the disease 
was clinically evident in many parts of the island. A somewhat 
peculiar feature was the production of large glandular ‘ shoulder 
tumours’ which were supposed to be due to injury connected 
with the yoke, but which were proved, both microscopioally .and 
by reaction to tuberculin to be tuberculous. 

A series of tests for tuberculosis by means of tuberculin was 
carried out with the co-operation of the Government in 1912 and 
it was found that of 162 cattle tested, including bulls, cows and 
working oxen, thirty-seven or 23 per cent, were affected. This 
somewhat large proportion of reactors which it must be 
remembered were found amongst animals selected for testing 
and therefore presumably containing many indications of being 
affected drew attention to the seriousness of the infection and 
recommendations were made with a view to the control and 
ultimate eradication of the disease. Some estates were found to 
be affected to a much greater extent than others. On two 
estates, further tests were subsequently made embracing the 
whole of the cattle and it was found that the results confirm^ 
those of the previous test. The figures on one estate show tHtat 
30 per cent, of all cattle were amoted ; on the other positive 
reactions were obtained in 46 per cent, of oases, while a mistake 
in the time of taking temperatures resulted in a large number of 
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the reactions being classed as doubtful, many of which are almost 
certainly positive. Thus the probability is that on this estate 
the percentage of reactors is well above 50. 

It is pleasing to record that the owners of these two estates 
are endeavouring by segrega ion and otlier means to c^onibat the 
disease, but it is a matter fo;- regret tliat an apathetic attitude 
is adopted by the majority of owners Many deaths amongst 
cattle, which are at present put down to various other causes, 
will in the opinion of the writer, be found on investigation, to be 
due to this disease. The results of the series of tests previously 
alluded to, will be found in the lies*/ Indian Ihdletin, Vol. Xlt, 
p. 187. A report was made to the Commissioner of Agriculture 
and communicated to the Government of Antigua on January 
10, 1918. This report was printed for local circulation. A review 
of this is given in Agriridtaml Newn (Vol. XII, p. 1S7). 

Another disease of cattle which in the past has been said to 
cause many deaths is the so cnilled skin disease. Its effects are 
apparently much less felt in the island than was formerly the 
case and it is the present experiemic that (lases are comparatively 
rare ; this may be determined to some extent by the drought of 
recent years, and a recrudescence may not be impossible if 
a scries of wet years sliould supervene. The cause of the disease 
is not yet definitely established, but the view may be expressed 
in the opinion of the writer tliat the ‘gold’ tick {AnMijomnia 
variegatiun^ F.,) is not concenierl in the transmission biologically, 
but if it is concerned at all its role is luercJy ineclianical. This 
disease has lately been the subject of investigation, and further 
consideration is given to it iu a note to be published shortly. It- 
is worth [loiiiting out at this stage that- there is a strong 
probability tliat the use of arsimical washes for tlie eontrol ol' 
ti(jks, in a manner relVired to in a subsequent paragraph, will 
incidentally tend to reiuce the prevalence of skin disease which 
may thus cease to a cause of serious troubk*. 

EipiuUe in Antigua, particularly the mules and donkeys, 
are affeeteJ, to a not inconsiderable extent with hlpizootie- 
lymphangitis This dis ease is locally known under the name of 
erysipelas and has been present in 1-he island for man}^ years. 
No stops appear to hi* taken under existing laws to proven! con- 
tamination by it, and no attempt appears to be made by owners 
to restrict its spread. 

Strangles occurs siunewliat rarely, especially amongst young 
horses, but its effects do not appear to l>e very severe. 

Botrioinycos's is present iu the shoulder tumour of Equidae. 
Mules are affected as well as horses, and surgical interference 
is apparently the best mecr»^ to adoot in order to remedy the 
condition. 

It was at one time supposed that glanders existed in 
Antigua, and was responsible for many deaths. Froui available 
evidence, however, it would seem that an error of diagnosis 
occurred, and the cause of the deaths referred to must be looked 
for iu something else. 

Sheep suffer on occasion from what is undoubtedly an 
infectious aphtha. This results iu sores on the teats of the sheep 



which are easily and naturally transmitted to the mouths of 
young lambs. The exuberant growth of warty tissue which 
occurs prevents sucking andibhey also occlude the nasal passages ; 
in some seasons many deaths are caused thereby. 

Parasites in Antigua are perhaps more numerous and more 
severe in their effects than in the other islands. 

Ticks are the most troublesome external parasites met with. 
The creole tidk(Boo 2 )h{lu» amtmliH, Fuller) is abundantly present 
on cattle, while a much larger tick (Amhlyomma variegatum^ F.) is 
also to be found on cattle, Ihis tick is found only in Antigua 
of the British Islands, but is recorded as existing in Guadeloupe, 
to which island it was supposed to have originally been brought 
from Senegal. Its economic importance apart from its incidental 
effects of tick infestation lies in the fact that it is supposed to be 
concerned in the transmission of the skin disease of cattle previ- 
ously mentioned. Further notes on this tick will be found in an 
article appearing i nder the heading ‘Notes on some Parasites 
of Live Stock in the West Indies ^ in the Went Indian Bulletin 
(Vol. XIV, No. 2). 

It is but meet that the island which suffers most from the 
ravages of ticks should be the first to make an attempt to deal 
with ticks ill an organized and systematic manner, with a view 
to their ultimate eradication. A spraying machine has been 
erected bv private enterprise, which is doing good work, and it 
is hoped that the successful results attendant upon its use will be 
a sufficient incentive to other owners to emulate this example. 

The reader is referred to an article appearing in the West 
Indiayi Bulletin (Vol. XIV, No. 2) for a description of the 
machine and its working. 

It is beyond doubt that the erection of a sufficient number of 
these machines, or of dipping tanks, scattered through the island, 
would in a few ycais be the means of eradicating ticks. It 
would be necessary, however, to provide facilities for the treat- 
ment of peasants’ stock, and to pass an ordinance making 
treatment compulsory. Pastures will also require attention ; it 
would be necessary to fence the pastures and to rest parts of them 
at intervals. Any expense borne and any hardship entailed 
would be fully repaid in a very few years, by the better condition 
and increased efficiency of the stock. 

Among internal parasites the more important are certainly 
the hoose worms, causing verminous bronchitis, and the 
oesophagostomes. It is not uncommon to find the two parasites 
together in the same animal and many deaths have resulted from 
the severe parasitism produced. Cattle appear to suffer from 
hoose more than small stock, and in certain parts of the island 
much harm is done to young calves by these parasites and death 
has been caused in many cases. The oesophagostomes are found 
as parasites of cattle and of small stock, and are the means of 
creating parasitism of a very severe nature, in many cases death. 
Taeniae are also partly responsible for a cachexia which is also 
seen especially in small stock. The chief agent is probably 
Markza eoepamuy Rud. " ^ 

The inspection of meat is in the hands of a Government 
Veterinary Surgeon and is fairly well organized* No returns 



167 


are liovvover available, anrl the incidejKio of diseases, aud of 
parasitic infection is not obtainal)l(^ I'Ik*, slau^literlioiise is well 
equipped and though separated from the marked is enclosed 
within it ; it is well regulated. 

The milk supply is at the. present time ree*(nvin^ attention 
and samples of milk ai*e h<*ing analysed at tlie Govia-Jiment 
Laboratory. It is h()}>ed, as a result, rhat n^gnlations will he 
enforced t,o ensure cleanliness and ])reveri(. the adnlteratioji which 
at present occurs. Tlic laws relating lo discMses of ajiimals are 
contained in No. 16 of Itlld, * The Dis<‘a.ses of Animals Ordinance, 
1913’. This ordinn nee has i*cccntly }> *(‘n [)assf‘d by ti e legisla- 
ture, at the instance of this l)e])artinent, : it. is bast'd o]i a model 
act which Inis been compiled to meet local rt'tjiiirements. The 
act was based largely on the .atjt tlien in force in vVn tigna, (No. 
11 of 1900) it is now considered to he eomprehensive and 
complete, and niiglit serve as a model for (;onsidei-ation in. 
iieiglibonriiig islands. 


EPIZOOTIC LYMPHANOITIS. 

TiV \\ T. SAUNI>I:RS, IM.K.r.V.S., 

Veterinary (Jflicer on tlie Stall of tlie Imperial Department 
of Agriculture for tiie West Judies. 

This disease may he detined as a spt'cilitt contagions flisease 
characterized by a suppuration of the su()orlieial lymphatics and 
is due to a s[)ecili(? organism whicli is a fungus. 

The disease has hceii present in many islands of the West 
Indies for some considerable time, and the tendency at present 
appears to be towards an increase in its incidence, rins ma}" 
be in great part^ due to the fact that animals suffering from the 
disease are able to pei'forin their work nominally, and there is 
a good deal of reluctance on the part of owners to adopt the 
necessary measures for prevention when the animal is otherwise 
in fair general health: 

The animals affecte;! are conlined to the Eqaiidae, asses, 
mules and horses, being affected in the order named. The disea^se 
has also been known in tli.' ox, but rarely. 

The disease has been known for upwards of a century but 
was confused with Farcy till 1865. It was first described by 
Italian and French veterinarians and the specific organism was 
discovered by Rivolta in 1873: it has been found to exist in 
France, Italy, Sweden, Finland, parts of Russia, Kgj’pt, Algeria, 
in the Malay States, ajid Japan, also m Mexico, and in some 
states of the United States of America. It also occurs in South 
Africa, and was introduced into the British Isles by horses 
returning from the South African war. 



188 


The disease is alternatively known as Myootic lymphangitis 
in America. Previous names assi^ed to it include Biver farcy; 
African farcy, Japanese farcy, or Pseudo-farcy. 

Etiology. The cause of the disease is Ci'yptococcm 
(saccharomyces) farciminosis belonging to the order Sacoharomjr- 
cetes or yeasts. It is apparently an obligatory parasite, and is 
difficult to cultivate on artificial media. 

Morphology. The cryptococci are oval or pear-shaped bodies 
about four microns in length and two to three in breadth. Cinder 
a comparatively low power of the microscope it can be seen that 
it has a double -contoured envelope ; both envelope and contents 
are colourless. Often one pole is pointed and at the other pole 
a bud or small protusion may be seen. It is by the formation of 
these buds that propagation is effected. 

Staining Beactions. The organism stains with any com- 
mon dye but gives up its colour “readily, as even water seems to 
wasli it out. Claudius ’ method is by far the best but if 
intensely stained the envelope cannot be made out. Other stains 
employed are Gram, Grani- Wiegert and Kuhne. 

The organism is easily seen however without staining in 
fresh preparations taken from a recent lesion. 

Cultural Characters. It is said that the organism can 
be cultivated in the laboratory but its growth is very slow ; an 
appearance of growth may occur in ten days but more commonly 
tlie time I’equired is much longer, and may extend even to 
months. 

The incubation period ot the disease is long, seldom being 
less than two months, often three and in extreme cases, six. 

Communicability. The disease is said by some authors to 
btj easily inoculable from animal to animal artificially, and it may 
develop in from three weeks to as many months. Tnis somewhat 
long period is due to the slow development of the organism and 
the combativeness of leucocytes. Infection generally results 
through wounds such as may occur fi*om barbed wire ; the bite 
of ticks may also supply a starting ]:x)int of infection. In natural 
(‘onditions the disease is propagated also by means of harness 
and stable utensils, and flies are undoubtedly often concerned 
mechanically in the transmission of the disease. According 
to some observers infection also occurs through the soil and it 
may be possible that the organism is cap.able of maintaining 
a separate sai^rophytic existence outside the animal body. This 
however, is not definitely known. 

Semiology. The constitutional symptoms accompanying 
the disease are not . very marked, or may be altogether absent. 
There is usually only a very slight fever, tlie temperature seldom 
exceeding 102* F. The appetite is not impaired except in 
advanced cases, and there is not the same tendency to lose 
condition as in farcy, though, in the later stages the animal 
becomes thin. 

The lesions are generally confined to the skin ; very excep- 
tionally the mucous membranes are affected, Nooard says the 
lesions occur most often pn the hind legs, withers, back, shouldera, 
the sides of the neck, and less often on the head The experience 
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of the writer however, in the West Indies is tliat lesions are more 
commonly to be seen on the fore legs than on the hind legs. 
If infection results in an existing wound, cicatrisation is arrested, 
granulations, profuse but pale occur in the wound and a thin 
serous pus which may be whitish, exudes. The wound extends 
slowly in all directions and an ulcer with but little tendency to 
heal results ; after a variable tiint\ fnmi a week up to months the 
lymphatic vessels show as (tords. In otli(*i* cases eveji up to six 
months after healing, a hard hut- (urcuniscrihed tumour forms 
slowly. This may reach the size of a pigeon's egg, and then burst 
and discharge a pus either tliick and well formed, or 3'ellow and 
grumoiis. The cavii}’^ of the nlcei* fills up with fleshy buds and 
shows no tendency to heal, and an inflammation r^f the adjacent- 
lymphatics is apparent in all directions, hut is most acute towards 
the nearest Ivmpliatu! gland. Buds form on the cords thus 
produced and later hurst hut not often in the order of form- 
ation, those nearest the lymphatic glands usually being first. 
The wound may still contain profuse granulations which 
bleed on touch ; the edges becoming inverted, eacli is the 
opening of a sinus whi<?h discharges a yellow, oily, pus 
sometimes (jontaining fibrinous clots. 8oiiu^ adjoining buds maj' 
unite and the skin over the suppurating lymphatics necroses 
leaving long suppurating open sores. Healing is slow and 
difficult, and new })uds meanwhile form ; the siihcntaneons tissue 
may be invaded by a diffuse reticular lymphangitis which may 
be confined near a joint or extend over a whole limb. This is at 
first hot and painful to the touch : later, buds and cords may be 
seen and multiple abcesses may form or extensive diffuse suppura- 
tions ma^ result. The swelling disappears slowly leaving 
a thickening of the skin which may be permanent. Healing may 
take place in a month but more often six months are required 
and relapses are common. In the absence of treatment the 
animal may die from exliaustion, or in some cases specific lung 
lesions may he the cause of death. Ulcerations of the nasal 
mucous membrane are in rare cases met with, which are nearly 
always bilateral and may in extreme cases invade the pharynx, 
larynx, and trachea and even the larger bronchi, and a discharge 
from the nose, first mucoid and then streaked with blood and 
muco-purulent may occur. 

Diagnosis. Except when the case is retrogressive and the 
ulcers are old, diagnosis is easy, as except in such lesions the 
cryptocci are always present, usually in large numbers and 
cannot be mistaken for any other organism. The pus should be 
examined mioroscopically both stained and unstained, the latter 
either dry or wot. If the smear be thin the double outline of the 
organism is best seen dry. TI»e size and shape of the organism 
are such as to render it impossible to confuse it with any other 
Occasionally yeast cells may be encountered and these are much 
more confusing though they are usually smaller and rounder than 
the cryptocci and their envelope is not so prominent. Differentia- 
tion from true farcy may be accomplished by means of the 
mallein test. In the absence of the mallein reaction and the 
microscope it is not possible to make more than a probable 
diagnosis between farcy and Epizootic lymphangitis on clinical 
eviaeuoe>lone. 
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Fatality. In all oases the fatality is 10 per cent, or more. 

Pbognosis. It may be said that the disease is always 
serious because of its long duration and the possibility of com- 
plications ; it is held howev’^er that if taken in the early stages 
it is generally curable. Lesions about the region of the loins 
and neck are the least dangerous ; those on the limbs more so. 
The limbs further may have a resultant thickening and indura- 
tion which may interfere with the animals usefulness and 
depreciate its value. 

TREATMENT. The aim of treatment should be the destruction 
of the virus. In an early case this is easy ; the aflfeeted tissues 
can be curetted and cauterized by the hot iron. If cords are 
forming the position is more serious. If only one cord bo 
formed it is advised that it should be laid open and extirpated. 
If the cord be extensive or the lymphangitis diffuse, the 
application of a strong blister may cause encystmenr or even 
resolution of the cord. The suppurating buds may be opened 
and cauterized and caustic injections should be freely used. 
Perhaps the best of these are zinc chloride, iodine, and bichloride 
of mercury ; actual cautery however probably produces the best 
results. If the eye becomes affected the nodule may be cut out 
and cauterized with nitrate of silver or dressed twice dailv^^ith 
a preparation of red precipitate ointment. Some considerable 
success has lately been attained by the use of neosalvarsan 
injected intravenously, but this treatment is too expensive^ to 
prove of every-day service in the treatment of this disease. 

It is worthy of note that a spontaneous cure may be effect- 
ed by the removal of the affected animals to an elevation of 
7,500 feet. This practice is adopted in some parts of India but 
is of course impossible in the smaller islands of the West Indies. 

PROPHYLAXIS. The prevention of the disease may be effected 
by thorough and rigorous isolation of affected animals, by disin- 
fection of the stables, harness and the products of the disease. 
The more vigorous preventive method of slaughtering all affected 
animals is almost too drastic to be conveniently adopted. This 
was nevertheless the means employed by the military authorities 
in the case of those animals arfected with the disease which 
arrived in England from South Africa at the termination of the 
war. 

It is of the utmost importance to prevent contamination of 
wounds by the virus of this disease. Infection may be carried 
mechanically from an infected ulcer by flies, stable utensils, 
bandages,* or dressings to a non-inf ected wound on a healthy 
animal. The organism is very resistant to antiseptics and is not 
killed by 5 per cent, carbolic acid. A solution of bichloride of 
mercury of a strength of one in two hundred and fifty may be 
usefully employed with caution as an occasional dressing for 
wounds and ulcers and for disinfecting contaminated stalls and 
appliances. It should further be a precaution that an attendant 
upon affected animals should not attend to healthy animals. 

^ Autopsy. The post mortem impearanoes of this disease are, 
as is to be expected, almost confined to the skin and to the 
lymphatic vessels, which are inflamed, with thick walls and the 
lining membrane are hyperaenuQ and granulous ; some of the 
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lymphatic vessels are blocked, others contain a whitish fluid pus 
or fibrous fluid. The lymphatic ^ijlands are enlarged, infiltrated 
and yellow red in colour and may show suppiiratin^y centres and 
in older cases hard nodules When tlie inflammation is difluse 
the skin and subcutaneous tissues are thickened in some cases to 
as much as 2 inches or more and are so dense and fil)rou8 that 
muscles and tendons may be altered by pressure. The lungs and 
other viscera are seldom affected; pustules however may 
occasionally be seen in tlie lungs either isolated or confluent. In 
extreme oases a large surface of skin may be destroyed, cartilages 
may become ulcerated and bones necrosed. Ulcerative changes 
may extend to the larynx, trachea and lai*ger bronchi. 

Legislation exists in Great Britain for tlie control of this 
disease under the powers of Diseases of Animals Acts, 1894-1903- - 
Epizootic lymphangitis Order of 1904. Similar laws are in force 
in most of the islands of the West Indies but their provisions 
are not rigidly enforced. 

In Natal all clinical cases are destroyed, compensation is 
paid and a certain amount of control is maintained over the 
in-contact animals. In the West Indies no similar control is 
exercised. 


ON AQRIOULTURAIi EDUCATION AND ITS 
ADJUSTMENT TO THE NEEDS OP 
THE STUDENTS. 

UY FRANCIS WATTS, C.M.rr., P.S*., F.I.C., 

Imperial Commissioner of Agriculture for the West Indies. 

The very varied aspects and the great range of subjects 
embraced by the designation agricultural education make it 
diflBicult to formulate clear views on the subject and tend to some 
confusion of ideas ; nor are the difficulties lessened if consideration 
is given to the tropical aspects of agricultural education. In the 
latter case attention has to be given to a range of conditions, of 
crops and of climates that may become bewildering. 

In much that has been said concerning agricultural educa* 
tion want of precision has resulted from omission to consider 
careful^ what class of pupil is to be trained under each particular 
scheme and what he is to be trained for : It may, therefore, be 
worth while to endeavour to obtain a clear idea of the status of 
certain pupils and their requirements. In what follows regard 
is mainly given to Agriculture in its tropical aspects, and chiefly 
as exemplified in certain West Indian coloniea 

Beginning with the most elementary grades consideration 
may be given to the scholars in elementary schools. Both the 
critics and the well-wishers of this class are often unduly disposed 
to urge an extremely utilitarian method of training for these 
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pupils, having in view, perh^s unoonsoiously, something in the 
nature of a technical school an^l looking for results such as may 
be expected from technical training. Obviously this seems unfair 
alike to teacher and scholar , all that can be expected at this 
stage is an elementary familiarity with the most striking facts 
of agricultural life in such phases as will be pi^sented to these 
elementary scholars when they leave school. They may well be 
taught elementary facts about ])lani and animal life, about the 
manner in which seeds germinate and plants grow and the 
fundamental relationships of plants to the soil and air. They 
may also be trained in certain simple operations, such as the 
sowing of seeds, the propagation of plants by cuttings and 
perhaps such operations as budding and grafting, and these 
exercises may — and it is v^y desirable that they should— extend 
to simple operations conducted in a school garden, where the 
pupils may learn something concerning the handling of soil, the 
arrangements necessary for the cultivation of simple crops, 
probably principally of culinary vegetables, and of the various 
incidents requiring the attention of the cultivator* in order to 
bring these crops to maturity, such matters as watering and the 

f )roteotion of the crop from insect pests, all of which, if judicious- 
y handled by the teacher, afford rich stores of material ot 
^ucational value and enable, even in simple minds, an apprecia- 
tion to be arrived at of the fundamental facts in the life ot 
a peasant. 

More than this it does not seem necessary to look for or 
expect ; indeed if it is carefully looked at it will be seen that it 
really embraces a wide range, having, regard to the child mind, 
and what is more it admits of being carried into effect in 
practically every agricultural district and so demands no educa- 
tional revolution or upheaval. 

This is, perhaps, as far as it is necessary to go in connexion 
with the elementary school and as far as is necessary in the case 
of the average child who is destined to become an agricultural 
labourer. Should it be desired to afford training of a somewhat 
more advanced and technical character some institution other 
than the elementary school must be looked to 

It must be remembered that the numbers who are to receive 
this more advanced training will be very much smaller than 
those attending the elementary schools and that the pupils so 
trained will stand out above the ordinary agricultural labourer 
and will look for minor positions of trust carrying higher rates 
of wages than those of agricultural labourers. 

A system of training in some institution where work is 
carried on for other than educational purposes seems best 
calculated to meet the requirements of this class. The system 
may approximate to one of apprenticeship, though the use of 
this term, particularly in some of the West Indian colonies, has 
connotations rendering it undesirable. 

In most colonies there are Botanic Gardens and Agricultural 
Experiment Btations where there is a considerable amount of 
routine worii;, much of which is capable of being done hy agricul- 
tural pupils draft^ the elementary spools. The work 

carried on in thee© iustitutione necessarily oas a close oonnexion 
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with the agriculture of the neigbourhood so that pupils can be 
trained in work that has real association with the local agricul- 
tural industries and they may be trained to acquire a fair 
perception of the needs of these industries. Their training may 
consist chiefly in carrying out routine operations and in learning 
to perform these intelligently and dextrously. In order to 
minimise the danger of these pupils drifting down and being 
regarded merely as labourers as well as to increase their useful- 
ness, it is necessary that tliey receive a certain amount of 
theoretical instruction in addition to their acquiring manual 
dexterity in agricultural operations. This may be accomplished 
by giving an hour’s class instruction daily, or perhaps preferably, 
by devoting one day a week to this form of instruction. The 
instruction so given should be calculated to afford an insight 
into the reasons underlying the operations of a practical character 
in which they are engaged. 

It is desirable that pupils of this class should receive a small 
monetary payment by way of subsistence allowance ; the amount 
must be regulated by local conditions, it should increase progress- 
ively, say half yearly, and the accpiiremenl of the increment 
should be contingent on dilligent work and good behaviour. 

It is undesirable that these pupils should be boarded and fed 
at the institution where they are trained, they and their 
parents or guardians should make arrangements for their living 
under conditions having the approval of the authorities 
responsible for their training. These conditions will much 
more closely approximate to those in which the pupils And 
themselves on taking up wage-earning work, while the acquiring 
of ability to look after their own affairs in the matter of food 
and clothing is training of considerable value, which is lost if the 
pupils are boarded aiid fed by the educational authority. Further, 
valuable training too is acquired in that the pupils gain a know- 
ledge of the manner of governing theii’ conduct out of working 
hours, they find how ^o obtain reasonable recreation and acquire 
a sense of individual responsibility beyond what can he attained 
under a system of boaiding together with its consequent rules 
and regulations. On leaving the institution where they have 
been trained in order to take up wage-earning employment, the 
change in the manner of living is less violent and the individual 
has useful experience to guide him. 

Such a course of training should suffice to produce the higher 
grades of labourers and the types of head men who find so large 
a place in tropical agriculture, men who can work with their 
hands or, in subordinate capacities, supervise the work of others. 

This perhaps suffices for the timning of the scholars from 
elementary schools. It is now necessary to consider the facilities 
to be offered to those who go through the seoqndary tichools. 
These cases present greater complexity and in (ionsequence 
require even more careful planning, combined with an enort to 
see clearly the position of each class of individual in the general 
economy. 

Experience makes it clear that it is the duty and that it is 
within the capacity of secondary schools of the Grammar School 
type situated in agricultural districts to afford its pupils instruc- 
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tion in the general prinoiplefi of the sciences fundamental to 
agriculture such as elementary biology, chemistry and physios, 
in addition to a good sound general education which should 
include the gener^ subjects that may be classed as English, 
elementary mathematics, one classic and one modern language. 
This instruction in science is the least that can be done and it 
should be insisted on by all who are responsible for educational 
schemes in agricultural districts. In some cases this will 
constitute all the special training a youth obtains, he simply 
drifts into wage earning employment and picks up his technical 
training as he goes along. What is to be done in the tropics to 
improve upon this is a matter presenting some difficulty. 

In some colonies it is possible to aflPord much useful training 
by using the Botanic and Agricultural Experiment Stations as 
training ground for youths from the Secondary Schools just as 
it is possible to use them for training pupils from the elementary 
schools. In some West Indian colojiies where this scheme is in 
operation the term Cadet is employed to indicate the student 
from the secondary school, the term Agricultural Pupil being 
reserved for the boy from the elementary school : it will be found 
in practice that distinctions such as this have their value. 

During the first year of a cadet’s training he should remain 
closely associated with the secondary school and should continue 
to attend such science classes as may be considered most likely to 
be useful to him. the remainder of each working day should be 
occupied in connexion with the practical work of the Botanic and 
Experiment Stations. The situation of the Botanic and Experi- 
ment Stations near populous centres usually minimises the 
difficulties attendant upon this divided course of work. For the 
first year of liis training, at least, a cadet should be regarded 
as within the jurisdiction of the School for purposes of discipline. 

The kind of training a cadet may receive will depend upon 
the nature of the work of the Botanic and Agricultural Experi- 
ment Stations of any given district and this in turn will be deter- 
mined by the nature of the agriculture of the surrounding district. 
This has its advantages, for the cadet will thus find his work and 
training approximating closely to the requirements of the distiot 
in whicm he is placed and in which he may probably bave to 
seek employment, and further, this amount of specialization 
permits of a cadet being able to spend some time in more than 
one institution and so acquiring, if necessary, a wide range of 
agricultural experience. The chain of Botanic and Experiment 
Stations established throughout the West Indies offers unusually 
good facilities for study and training of which advantage is being 
taken. 

The training of a cadet embraces the acquiring of some 
acquaintance with the manner in which the routine office work 
of the institution in which he is placed is conducted. He learns 
how correspondence is conducted and records are kept and 
participates in this work. • He acquires a knowledge of the 
various agricultural and horticultural operations carried on at 
the institution and attains some skill in the practical carrying oqt 
of them ; as his experience increases he is placed in charging 
minor operations and gradually advances to the pure vesosiom 
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labourers and to responsibilities of a higher order ; he also takes 

E art in the experiments and investigations which are undertaken 
y the institution and learns to appreciate their bearing on the 
agricultural problems of the district, at the same time learning 
the value of that accuracy and honesty of purpose which is vital 
to proper work of investigation. 

Such training is calculated to produce in the cadet that 
right attitude of mind which is the aim and end of training and 
which when engrafted results in the cadet having acquired such 
habits of thinking, reading and observing that his eaucation is 
life-long and he becomes a progressive and useful member of the 
agricultural community. The nature of his training affords him 
opportunities for remaining closely in touch with the Avorkers of 
the Botanic and Experiment Stations and with the work and 
publications of these and kindred institutions whereby a life-long 
form of education may, and does, result. 

The length of time a cadet should remain under training is 
often determined by personal considerations, but if possible it 
should extend to two yeai*s, and in some cases as explained below, 
opportunities for extending the training may usefully be given. 


It is desirable that the cadet should receive some small sum 
of money weekly ; while this may be regarded rather as a sub- 
sistence allowance than wages it has useful effects in more than 
one direction, it is extremely useful in that it familiarizes the 
youth with the handling of small sums of money for his personal 
use, whereby he learns something of the value and limitations of 
money and it also adds to his self-respect, for there is no doubt 
that every right-minded lad feels justifiable pride in his first 
earnings. Besides the granting or withholding of small incre- 
ments affords his tutors some tangible means of expressing 
approbation or disapproval as circumstances may demand. 

A very useful purpose may be served by arranging that the 
cadetship of any particular place may be regarded in the light 
of scholarships awarded by the secondary schools of the district. 
It is important to maintain the intimate association between the 
school and the cadetship and to insist on the continuity of the 
training ; a system of (jadet scholarships tends to ensure this. 

Tlie effort has been made in some institutions, with a certain 
degree of success, to afford opportunities for more extended 
practical training to some of the cadets by filling certain minor 
posts in the instituion by means of cadets who are allowed to 
hold these posts for limited periods only and who, at the expira- 
tion of the specified time, are recjuired to vacate them in order to 
make room for others. Occasionally a vacancy may occur on 
the permanent staff to whi< h a cadet may be promoted. 

The training of youths in local institutions like the Botanic 
and Agricultural Experiment Stations is of value to parents in 
that the expense of the training is likely to be quite moderate 
and within their means, as frequently the cadet can live with his 
parents or relatives ; it is ako of advantage to employers, for the 
work and progress of the cadets may be kept under observation 
and promising youths may be chosen to till vacancies that arise 
locally. 
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In all of this, there is^little doubt as to the kind of youth to 
be trained or the nature of the work for which he is being ti’ained. 
The cadet is taken to be a youth who has had a good Grammar 
School or Secondary School training which includes some science 
subjects such as biology, chemistry and physics, which subjects 
he continues to study, if possible in his old classes, for a year or 
so during his cadetship : he is being trained in order that he may 
take up work on an estate or plantation in a position of minoi* 
responsibility with the intention of rising to positions of increased 
responsibility and ultimately of complete management or control 
as time and circumstance permit. 

It is to be observed that the systems of education so far 
described are in successful operation in various West Indian 
colonies ; in some instances it may be suggested that the work 
is proceeding so unostentatiously and quietly that the authorities 
are hardly aware that they are in possession of fairly complete 
and, pernaps, moderately adequate systems of agricultural 
education which would be of still more service to tiie colonies 
if they received greater official recognition. It is abundantly 
clear to thoughtful minds that the quiet work of the Departments 
of Agriculture in the advocating and in some oases providing 
agricultural education in the West Indies has already had a far 
reaching effect that will be felt for some time and tins perhaps 
to an extent not generally recognized. 

In order to make provision for those engaged in agriculture 
who have passed the school age and are engaged in practical, 
wage-earning work the Imperial Department of Agriculture for 
the West Indies instituted in 1908 a series of Reading Courses 
and Examinations in practical agriculture. The reading courses 
that are recommended cov’^er the general ground of planting 
experience and are calculated to maintain both a scientific and 
practical economic interest in the work of estates or plantations 
covering the wide range of tropical crops. 

Lectures and courses of instruction are frequently arranged 
by the officers of Agricultural Departments in order to assist 
students who are following the Reading Courses and preparing 
for examination. 

The Examinations are divided into three grades, Preliminary, 
Intermediate and Final with three classes in each grade. Except 
in the case of the Preliminary it is an essential condition for 
admission to examination that the candidate has been practically 
engaged in the form of agriculture for which he submits himself 
for examination, mere book work or class instruction is held to be 
insufficient to qualify for admission.* 

It may be briefly stated that the three grades of the Imperial 
Department of Agriculture examinations are made to correspond 


* Interertting information in this connexion may be obtained from the 
following references in the AgricuUurcd News : 

Vol. viii. pp. 90, 341, 306, 381. 

Vol., ix. pp. 37{>, 381. 

VoL X* pp. 29, 31, 45* 

Vol. xi. pp. 13, 29, 45, 61, 366, 381, 397, 401, 413. 

Vol. xli. pp. 13, 29. 

VoL xiii. pp, 13, 29, 46, 61. 




177 


to the three grades in praetieal planting life. The Preliminary 
Examination is ari*auged to ensure in its suocessful candidates 
the amount of knowledge that may l)e reasonably expected in 
a youth leaving a sec-ondai-y school to undertake the first steps in 
an agricultural careei*. The lntei*mediate implies such know- 
ledge, both in extent and kind as may be reasmuildy expected of 
the young man who lias bad some })racti(?al experience in the 
more or less subordinate posts overseer or ‘ book-keeper as 
these employees are technically 1 crimed in the West Indies, 
implying a good all-round knowledge of the routine work of an 
estate. The Final Examination is planned on lines calculated 
to enquire into the knowledge and capacity of a man capable of 
being entrusted with ilio management of an estate, who is 
capable of looking at agric.ultural <|uestions in a somewhat broad 
spirit extending beyond the a(*qiiaintauce with matters of estate 
routine. A First Class Final c*.ertilieate is intended to indicate 
a good, sound knowledge of est.ite rout.iiie and practice, (which 
would be indurated by the ])ossessiou of the intermediate 
c*ertificate), coupled with a wide outlook on agricultural affairs 
witli some ability to deal with more fbfficult abstract problems 
of agricultural management, all aeipiired in connexion with 
practical (wage-earning) experimice. 

The Imperial Department of Agriculture has been in- 
dependently followed with some modifications by the Local 
Agricultural Departments of some West Indian colonies which 
hold examinations and issue tlieir own certilicates. 

The form of education just sketched Tuay suffice foi* the needs 
of many who take up agrieullure as t heir life’s work. There 
remains, however, to he (.‘onsidered that higher form of training 
which may be giv(‘ii in an Agricultural (..\tllege. 

It is to be expected tliat the training to be given in an 
Agricultural College will be of a more academic oharaeter than 
that outlined under the Cadet system, hut this is not without 
its daiigci’s, so that it is desirable there should be more rigorous 
and clear thinking as to the aims and cuds of this training than 
appears commonly to exist. It is to be remembered tliat agri- 
culture 111 its daily [iractice is au art i-ather tliaii a science, 
though it makes liberal and iiua-easing use of vai-ious sciences. 
There is therefore a danger in imagining that a knowledge of 
agriculture* to suffice foi* earning a livelihood may be recpiired by 
learning the sciences on which agriculture is ba;,ed. A little 
thought will show that this is fallacious : this erroneous idea lievS 
at the root of the objection of the working farmer or planter to 
the college trained youth, and it may be admitted that in not 
very remote times this objection was well founded, for Agri- 
cultural Colleges were, in i.v\uy instances, deficient in the means 
of teaching the art of agriculture wliile e<|uipped to teach its 
under-lying sciences. 

Another point requires t»areful setting out, namely, that not 
all who attenn Agricultural Colleges contemplate the full practice 
of igriculture, that is the raising and selling of crops, as their 
means of livelihood: many students look to the following of 
limited lines of work as specialists either as agricultural chemists, 
entomologists, plant pathologists and so forth. It is clear that 
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these need different training from tliose who are destined to 
become the actual practising farmers or planters : in the former 
case the knowledge of certain sciences is all important, requiring 
to be coupled with a less perfect proficiency in the arts of agri- 
culture ; in the latter the art or arts, of agriculture are all 
important, the sciences merely accessory. 

In order that the Agricultural College may adequatelj'^ teach, 
even in a limited degree, the arts of agriculture it is essential that 
the College shall be associated with something in the nature of 
a farm or Experiment Station where the actual agricultural 
operations of the district sre carried on. Unless these operations 
are conducted on a fairly large scale, and indeed in almost any 
case, the knowledge to be gained will lack fullness and complete- 
ness, so that the student of an Agricultural College will benefit 
by spending some time upon a farm or plantation in addition to 
his work at the College. 

Tlie advantages offered to the student of an Agricultural 
College over those afforded to the Cadet lie rather in the wider 
scope of general education than in advantages in learning the 
art of agriculture, they imply that the agricultural college 
student lias larger resources in the way of time and money 
which he can afford to spend in acciuiring his training. On 
completing his training it is conceivalde that the agricultural 
student from the College may be less mature than the Cadet, 
he will, however, have had a wider education and may be 
expected to be able finally to advance to higher responsibilities 
than the cadet. 

In affording training for the agricultural specialist the 
Agricultural College may be expected to achieve success ; for the 
requirements of the specialist may, to a large extent, be taught 
in class-rooms and laboratories, aided by such surroundings in 
the way of trial plots or Experimental Stations as may be 
expected at a College. But even in this work it is essential to 
have access to agricultural matters in their broad, practical 
aspects, for il will be necessary to study tlie practical bearing of 
the various scientific matters in which expert knowledge is 
acquired and to which it is to be applied. 

It is clear then that Agricultural Colleges, in order to be 
successful and to discharge their varied functions in the way of 
educating for subseouent broad training the youths who are to 
become farmers ana planters, and in order to afford adequate 
training for agricultural scientists, must be planned on very 
broad and generous lines. They must be sufficiently large to 
warrant the existence of competent and diversified state of 
teachers, each of whom is thoroughly equipped to deal with his 
special subject and they must be in possession of, or associated 
with, a considerable area of land on which the staple agricultural 
industries of the country are carried on on a commercial scale. 
These points imply that there must be a comparatively large 
number of students in order to justify the expenditure in 
providing the equipment for their training and there must also 
oe assured a demand for the services of the varied classes of 
students turned out by the College. 

Having these considerations in view it is evident that it' will 
be inexpedient to attempt to establish Agrioultural Colleges in 
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BiXiall commuuities or in places where communication is in any 
way restricted ; such institutions must, for success, be placed in 
prominent centres of thought and agricultural eflPort. 

It would be of immense advantage if an Agricultural 
College could be associated with an institution devoted to the 
work of agricultural research : indeed agricultural research would 
be the vital stimulus of a healthy, active group of men charged 
with the duties of educating along various hues the students 
already referred to. 

In planning an Agricultural College, therefore, it will be of 
l^reat service if the fundamental ideas can be so enlarged as to 
include both for the professional staff* as well as for the adv’^anced 
students the definitely considered duty of research. In the 
minds of many who seek the aid of scientiticj experts in agricul- 
tural subjects there exists, in a more or less pronounced degree, 
the idea that knowledge concerning most of the operations 
and requirements of the farm or plantation is fairly full and 
complete and that a (competent adviser should ])e able with 
comparatively little effort to give, at slioi't notice, a satisfactory 
answer to most einjuiries presented to him : it is little realized 
how scientific knowledge has grown in the last lialf centiiiy 
and how in this growing knowledge wider vistas of the 
unknown and unexplored have come into view. Only those who 
are working and teaching along the lines of the fore front of 
agricultural knowledge fully recognize how much there is 
now that demands investigation and experiment for elucida- 
tion. An institute of agricultural research appears to such 
perhaps to be more of a necessity than an Agricultural College, 
nut it is also clear to them and perhaps to the majority that an 
institute of agricultural research would be the ideal organization 
on which to engraft agricultural teaching. 

A further useful association on the part of an Agricultural 
College, particulary for purposes of teaching and training, is 
an intimate connexion with a Department of Agriculture of the 
kind now to be found in many colonies. 1'lie work of a Depart- 
ment of Agriculture brings it into intimat e connexion with the 
agriculture of a district in all tliat concerns general development 
and progress as well as in connexion with the work of combating 
and controlling pests and diseases. By the intimate association 
of an Agricultural College with an Agricultural Department it 
will be possible for advanced students to be afforded opportuni- 
ties of studying real practical problems and of taking part in real 
live work connected with the subjects of their special study. 
With such an association it will be possible also on occasion to 
place particular pieces of work in the hands of advanced students, 
whereoy under adequate guid;nice they may acquire and exercise 
responsibility and originality in an extended degree not readily 
obtainable in the narrower confines of the College 

It is unnecessary here to attempt to do more than indicate 
in the briefest outline the equipment rerjuired in an Agricultural 
College — which one may now think of as including or being based 
on an Institute of Agricultural Research. Obviously this must 
include an adequate professional staff capable of teaching and 
investigating in regard to Chemistry, Physios, Botany, Mycology, 
Zoology, Entomology, Veterinary Science, Agriculture and 



180 


Horticulture, and also»the work iiivolved in the specific industries 
coming within the scope of the College, such as, for example, in 
oonnexion with tropical agriculture, the cultivation and prepara- 
tion of such products as sugar, cacao, tea, coffee, spices, rubber, 
starches, fibres, fruit and a host of others. 

In conclusion it may be stringently urged upon all those 
giving consideration to the providing of agricultural education 
^at they carefully bear in mind the capabilities and needs of the 
many classes of students ranging from the agricultural labourer 
to tlie scientific expert dealing with only a limited range of 
subjects, and that in putting forward any scheme of agricultural 
education they should both ask themselves and answer the 
questions ; What is the aim and object of the training offered ; 
what class of person is it designed for ; and what kind of life- 
work (wage-earning work) is he to he expected to undertake 
when he has received the training proposed ? 

Further it is essential to distinguish between those who have 
lu their life’s work to regard agriculture as an art, as a thing 
to be done, and those who have to pay regard to the sciences 
underlying the agricultural arts, and, what is of great 
impoitance, to distinguish between those— the majority — who 
have to ac(juire familiarity with the arts of agriculture, 
hut who have the opportunity and the desire to extend their 
education by learning much of the sciences on whicli these 
arts are based, without it being incumbent upon them to 
practice these sciences in their abstract form, and those who are 
destined to deal witli the sciences fundamental to agriculture, 
but who liave only an indirect CMUieern in the agricultural arts 
themselves. To the former the sciences are accessory and in the 
nature of true education, to tlie latter they are fundamental and 
the ground of tlieir life’s work. Clear appreciation of this 
fundamental distinction will prevent the teiinency to offer the 
budding farmer or planter fragments of science and to lead him 
to think that a knowledge of these constitutes his training. It 
will also lead to the practical farmer or planter's understanding 
and appreciating the sccjpe of the work of the scientific experts, 
whether chemist, mycologist, entomologist or what pot and to his 
intelligently and appropriately seeking their aid. 

It is worth noting, in conclusion, that advantage has been 
taken by several students for the purposes of post-graduate study 
of the facilities afforded by the Imperial Department of 
culture for the West Indies working in association with various 
local governments and proprietors of factories and plantations. 
Fivd University graduates have received assistance in entomo- 
logical studies. One student followed a two years course of 
study in sugar production under the direction of the Imperial 
Commissioner of Agriculture in connexion with a travelling 
scholarship awarded by the Government of India, and one 
graduate from Cambridge is following a course of study in 
practical agriculture. 
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THE BUDDING OP CACAO, ^ 


BY JOSEPH JONES. 

Curator, Botanic tlardeiis, Dominica. 

Since the notes on the grafting of cacao were published in 
pamphl()t form, experiments in the budding of cacao stocks 
growing in bamboo pots have Iw^ii matit* and a certain measure 
of success has been achieved. 

A means of successfully budding cacao has long l»eeii desired 
chieily on account of certain inconveniences inseparable from 
grafting by approach, which added to the expense ot producing 
plants though the method itself, apart from the time occupied 
and field work involved, is with caie, eas}^ to earr\ «jn and 
successful in results. 

The budding of stocks has several advantages <jvei’ grafting 
by approach, chief amongst which are the centralization of the 
work in nurseries, and the fact that a select ed tree capable of 
yielding several Imudred shoots foi* inarching during a season, 
would, in the same time, yield thousands of buds, thus rendering 
the propagation of a given v^ariety mucli moi*e speedy than is at 
present possible by inarching. 

The stocks used were of the hardy Cala))acillo variety, the 
seeds being sown in boxes and transferred to bamboo pots when 
a few months old. Once established in the latter and when in 
good liealth and growing condition, budding was attempted 
which resulted in success. 

The method which yielded the higiiest percentage of successes 
was the well-known system of patch-budding. 

In this form of budding a portion of the bark is removed 
from the stock and a similar piece with an eye is carefully fitted 
in its place. When in position, the bud is tied with Baf&a and 
then wrapped with buddiiig tape in order to protect tlie scion 
and to exclude air and moisture. In about ten days the bud may 
be examined, and if signs of union are observed, the t ying may 
be out or loosened, and the tape again wi‘apped loosely around 
the stem as a protection for a few days longer until the bud can 
be exposed. With careful treatment growth should soon com- 
mence. When the young shoots have attained a length of from 
t) to 8 inches and berjorne hardened, the upper part of the stock 
may be removed. 

In case of cacao it would not appear desirable to turn down 
the head of the stock at time of budding. 

Experiments with the ordinary shield or inverted T budding, 
a method extensively used for propagating citrus plants, have 
yielded poor results. It is unlikely that this system will be 
stiocessful to any degi'ee in the case of cacao. Patch budding or 
some modification <rf this method would appear likelv to yield 
the best results. 


^Reprinted from the Annual Report on the Agricultural Department, 

Dominioa, 19id*14» 
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It is important to Aot« that if sucoess be achieved great care 
is needed at every stage of operation. 

To accomplish successfully the budding of cacao in bamboo 
pots is, in the present state oi knowledge of this subject, some- 
what difficult. Much remains to be learned about this matter 
by further observation and experiment. It is hoped that the 
initial work carried out will lead to definite experiments being 
conducted on a considerable scale and under suitable conditions 
which will result in this work being earned out ultimately with 
the same ease and (‘.ertainty that attends the budding of citrus 
stocks. 

For success, good health and good growing condition of the 
stock is essential in order tiiat the bark will lift readily from the 
stem. To obtain those conditions is somewhat difficult in places 
in which the bamboo joint is used for* growing young plants. 
Though the bamboo joint is largely used in nursery work in the 
tropics, its small area results in restricting the roots, causing 
a pot bound (iondition, which arrests the growth of the plants. 
Possibly a system of first potting the seedlings stocks In small 
bamboos and afrerwards transferring them to the largest size 
obtainable would be helpful in maintaining a vigorous growing 
condition ; or the more general employment of baskets or clay 
pots when the latter are available at a cheap rate, would probably 
give the desired result. 

Experiments are also required to test the effect of growing 
stocks in beds without any restriction of the root area as in pots. 
If budding on stocks grown under these (tonditions proved easy, 
it remains to be seen whether the plants when strong could be 
successfully lifted for sale direct to planters, or for transfer to 
pots or baskets for sale. 

Again the adoption of a method of keeping the stocks at the 
time of budding in frames, the pots being plunged in material 
with a temperature several degrees above the normal, might be 
tried with a view of forcing an active cpndition of sap. Also the 
action of certain manures in creating a good growing condition 
preparatory to budding might be experimented with.. 

Experiments are needed in regard to buds. Should these be 
taken from a branch which is resting or from one which is making 
a flush of growth ? Should they be taken from well-ripened wood 
or from the newer growth ? The Dominica experiments tend to 
show that well-ripened buds from a resting branch give the best 
results. 

Much investigation is necessary into their various methods 
of budding, in the preparation of stocks and in care of plants 
after successful budaing : also in regard to the best season of the 
year to carry on the work. 

So many are the points which require elucidation that it 
has led to a suggestion being made to employ an expert propa- 
gator for the sole purpose of thoroughly investigating these 
matters in order to indicate clearly the best lines to follow in the 
work of propagating oew^ao asexually. ^ 

The choice of stock for grafting upon, despite various experi- 
ments, remains as limited as before, and is practically conmied 
to the Calabaoillo, the hardiest variety of Theobroma Cacao, It 




Graftin(* Cacao by approach. (Dominica). 
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was suggested that perhaps some other species of Theobroma 
might prove suitable for the work, but up to the present efforts 
to graft the ooiuniercial caoaos upon sltHjks of 1\ bicolnr and T. 
Angufitifolia have failed. Nevertheless effoi'ls should be eoiitinu- 
ed to Cvillect and bring tog(itlier the known spe(U(\s iA' Theobroma 
in order to follow this line of experimentation. 

As is well known, the leading varieties of Theobroni i Cacao 
are known respectively as C'riollo, Forastero and Calabacillo. 
The first named is a delicate kind which yields high grade 
produce. It needs the best conditions for successful cultivation. 
The Forastero variety is a good all-round type, fairly hardy, 
a good yieldei* of medium grade cacao, and largely cultivated 
throughout the West Indies. The Calabacillo is the hardiest and 
yields a low grade produce. Between the main varieties there 
are many sub-varieties, tlie result, it is supposed, of natural 
cjrossing in plantations. 

At present the best stock obtainable is the Calabacillo. 
Though a hardier stock is still desirable there is no doubt- that 
areas of selected cacao growing upon C-alahacillo sto(*ks would 
represent an enormous advance from a cultural point of view 
over the mixture of seedlings on their own roots such as are 
grown to-day in the West Indies. 

Owing to the crossing of varieties it is somewhat difficult to 
find the pure strain of Calabacillo ca(‘ao. Should grafting be 
taken up this matter of obtaining a large and reliable supply of 
a hardy stock will require very careful thought and experiment. 

In looking for scions for propagation at present it is oiily 

f )OSRible to obtain them from those trees whicm tlie grower has 
lad under observation for years, and which have given uniformly 
good results either in yield combined with good general health, or 
in the production of high grade seeds. Should the use of awsexual- 
ly propagated plants increase rapidly, it may be expected that the 
hybridist will undertake the crossing of good forms with a view 
to the production of the best varieties which, after being proved 
in the rield, will be propagated on a largo scale for sale to culti- 
vators. In other words, it may be expected that the growing of 
cacao in the future will proceed along the lines found so successful 
in the development of orchard cultivation in temperate climates 

The art of budding and grafting, soundly applied, must lead 
to improvement, because such procedure naturally results in the 
rejection of inferior kinds. Every variety asexually propagated, 
whether for its fruit or for its flower, is worth the effort on 
account of the possession of some quality specially desired. 
Apart from such advantages as early fruiting, even quality of 
produce within given areas, higher returns per acre, and ability 
to resist disease better, it may be laid down as a principle that 
propagation by these means leads to the cultivation of selected 
varieties and consequently results in tho elimination of unsiiit< 
able seedling types. 

The experiments conducted in grafting and budding cacao 
have led to many discussions and expression of opinion both 
verbal and written. One of the earliest and widely expressed 
objections advanced against the application of these methods 
was that the continued ases^ual propagation would tend to 
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reduce the size and cfUmbers of the seed until nothing but 
empty shells or pods woufd result. Enquiry 'showed that those 
responsible for the above statement were under the impression 
that the seedless variety of orange, now so largely grown, was 
the result of the act of budding repeated over a long period. 
When the history of the Washington Navel orange was stated, 
and it was made cleai* that the seedless orange would have 
been lost to cultivators but for propagation by budding, by 
which method it has been fixed and perpetuated, no further 
criticism was attempted on these lines. 

There appears to be no sound basis for assuming that 
budding or grafting when applied to cacao would result in 
decreasing the size or number of the seeds. Certain kinds of 
nuts which have been propagated by these means over long 
periods have shown no decrease in size or bearing powers nor 
is such result anticipated. 

Fears have been also expressed that asexual propagation 
of cacao would lead to one type of cacao being cultivated over 
large areas, which variety might be liable to total destruction 
by some specific disease sweeping through the plantations 
It is not anticipated that the application of budding cn* graft 
ing would bring about the extended propagation of a single 
variety to the exclusion of others, but rather the reverse. In 
the case of apples, pears and other fruits, which have been 
propagated asexually for centuries, there is no case of a single 
type predominating. Further it is highly improbable that 
a single variety of cacao would be found which vrould prove 
pre-eminent in useful quctlities and also suitable for cultivation 
under the varying climatic conditions of cacao-growing areas 
throughout the Tropics. What is found in practice is that 
certain varieties prove to be suitable to the conditions of soil 
and climate of certain districts within which limited area they 
may be the leading kinds cultivated. 

In support of this statement, orange cultivation may be 
instanced. The variety most favoured and grovvn during 
recent yeais is the well-known Washington Navel. Its culti- 
vation on an extensive scale in several countries has led to no 
cultural disaster, neither has the preference accorded to it 
prevented many other varieties from being grown, the fruits 
of which have been found to be suited to the markets and 
desirable on account of some special quality ; nor has it 
prevented experiments being continued by experts in hybridiz- 
ing with a view of raising new and improved varieties of 
oranges, which in due course are propagated by budding for 
sale to cultivators. 

The view has been advanced that for the present it would 
be better to depend on seedlings and to endeavour to obtain 
hardy and prolific types by rigid seed selection, to be followed by 
removal of inferior plants from the field as soon as their nature 
was shown. There is no doubt that the first named suggestion 
has been in the past and is still being practised by careful 
planters, but the second one does not appear sound or practicable. 
The cultivator’s argument against such a course wouia be to the 
effect that it is a better oultural and paying proposition to have 
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an equally grown field with a proportion of inferior hearing trees 
rather than make the cultivation unequal wheji at the age of 
eight or ten years h}^ removing even a small penjentage of 
inferior seedling trees. Again the supplies recoininended being 
seedlings, the results, owing to variation, might again be unequal, 
thus necessitating, after another period of time, further efforts 
in removals and replanting. 

Contrast the above recommenrlations with the use of grafted 
trees.* In this case the variety and its class of produce is known 
before hand ; there need be no removal of trees after years of 
growth, no loss of lime, no vacant places in the cultivation with 
the attendant drawbacks of letting in the sunlight and wind at 
a time when the land should be covered by the trees. 

The question has also been asked if in the breeding of new 
types of cacao for the purpose of being fixed and propagated by 
grafting, whether high quality of produce, productivity, or powoi 
to resist disease should oe aimed at. If grafting is taken up by 
planters, these matters would adjust themselves. In Dominica 
where a high grade of cacao cannot be produced on a considerable 
scale, it may be expected that attempts would be made to find and 
cultivate hardy and prolific varieties while in countries which 
possess a soil and climate highly favourable, one would expect to 
find under cultivation the very best grades of cacao. At present 
it is not to be expected that the qualities of hardiness, prociuctivity 
and high grade of produce will be found combined in any single 
variety. 

With regard to plantations on which the available areas are 
already fully planted, advice has been tendered by some that 
grafted cacao need not be considered iii filliiig vacfaiujies caused 
by deaths due to disease, etc., it being recormnendefl to continue 
the use of seedling kinds. 

When vacancies occur in closely planted areas it is often 
better not to attempt to fill the spaces but rather to leave them 
to be covered in by the adjoining trees which benefit by the 
additional room. Where there is sufficient space for a plant to 
thrive, it is surely better to place out a known variety than 
to leave matters largely to chance by planting seedlings. 

A point on which information is needed in this connexion 
is the percentage of losses of trees on established plantations over 
a period of years. No such information appears to be obtainable, 
or indeed to have been recorded. On the best lands and ifi 
favoured situations there may be but little loss over long periods, 
but taking average conditions there is no doubt that plantations 
after a certain age, owing to deaths from disease and other causes, 
are being renewed at a more rapid rate than is generally 
supposed. The average profitable lifetime of the cacao tree does 
not appear to be known, but probably it does not exceed a period 
of from thirty to thirty-five years. 

Consequently it would appear desirable in filling vacancies 
amongst established cultivation to use grafted plants. By 
carefiu selection varieties can be obtained which will give a return 
above the average yield of seedlings. Therefore * the cumulative 
effect would be in the direction of increasing the yield per 
acre, an end desired by all planters. 
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It is only by pljintiiig tfied varieties, and by a skilful system 
of manuring soil niai#a|j;eTneiii and sanitation that the highest 
poji»sil)le returns per acre will he attained and maintained. 

If tbe ontT)ut of eaeao in the West Indies is to be maintained 
as at present, a cei'tain amount of new planting must be done 
each year in order to balance the deterioration which is going 
on amongst old cultivations. If the industry is to continue to 
expand, considerable additions, to the planted area will have to 
be made annually. In opening new ftelas, efforts should be made 
to plant a proportion with selected grafted varieties in oi*der 
tiiat observant practical planters cah tioinpare the results with 
se<"dling cac^ao growing under similar conditions and under the 
same management. It is not to be expected that large areas will 
be plaiited with grafted trees immediately. The adoption of new 
metliods in planting practice can only be gradual. 

To a(H‘omplish successfully the initial stages, eonsiderable 
edort. additional expense jind greater (*are will lie ref|uired than 
in the employment of seedlings. There is no reason t-o doubt 
t hat- such etforts would l)e as certainly repaid as in the case of 
orange and other fruit industries in which budded or grafted 
plants are wliolly employed. 


THE ANALYSIS OP CITRATE OP LIMB AND 
CONCENTRATED LIMB JUICE. 

In view of the uncertainty that lias long existed with regard 
to the methods einjiloyed for eommercual purposes for the valua- 
tion of coiKjentrated lime juice and citrate of time the publication 
of the report of tlie committee on tlie study of methods fo'* 
dete^rminiiig citric acid in citrate of lime and concentrated 
lemon juicfe is most welcome. This report appears as a Bulletin 
of the Ministry of Agriculture, Uonie, Vol. 1. Series A, No, 1. 
dated Rome, January 3, 11114. 

The recommendations consist of directing the employment 
of the well-known metliod of Warington for tlie determination 
citric acid and the employment of tlie factor 210 as the equivalent 
of the molecule of catric acid. 

The Board of Agriculture, Industrial and Commercial 
Instruction, called under Art. 48 of the rules for applying the 
Camera Agrumaria Law, No 404 of 4th July 1008, to give their 
opinion as to the method to be adopted for determining citric 
Acid in citrate of lime, thought it opportune to confide the 
necessary researcjli to a Committee of technical experts, which 
was composed of the following Professors: — 

Emaniiele Patern of the Royal University, Rome ; 
Angelo Meiiozzi of the Royal High School of Agriculture, 
Milan ; Vittorio Villavecchia of thfe Customs Chief 
Laboratory ; Gaspare Ampola ; Director of the Royal 
Station of Agricultural Chemistry, Rome; Leobaldo 
.Danesi, Chief Inspector of the Ministry of Agriculture, 
Industry and Commerce. 



The Committee at their first meeting examiMeil the three 
methods tliat tlie Camera A^riimaria luid iiidieated as heiiio- 
preferred by the trade viz ; those proposed respt'clis »*1\’ by: — 

Dr. Fatal le 

Dr. Spi(3a 

Messrs. Ogstoii & Moore 

The metliod practised by the Piuglisli ohemists, Ogstoii and 
Moore in their private laboratory, has always been kept s(*cret, 
and -was on this occasion reservedly communicated to the 
Committee who, however, at once recognized that it is essentially 
that of Warington, published in 1875 in the Journal of the 
Chemical Sorieti/^ Vol. XXVIII, page for the analysis of 
Citric Acid in tlie concentrated and crude lemon juices, and 
which later was adopted by Allen (Commercial Organic Analysis, 
London, Churclnll 1898, Vol. I, pp. 5il9) for determining c-itric a(*id 
in citrates of lime when they are not sulliciently pure to apply 
the direct incineration test. 

From a study tlie Committee made of tlie analytic*al results 
transmitted by the Camera Agrnmai'ia and obtaiiusl by the 
above three methods of Patane, Spica and Ogston A* Moon*, or 
Warington, it results tliat those by the last, named met hod ixvc 
constantly lower than those obtained by the ot lun* two. 

The three laboratories of the (Jnstoms, of the Hoyal High 
♦School of Agriculture, and of tlie ♦Station for Agricultural 
Chemistry in Home, wen* commissioned to carry out, a com[)ara 
tive study for determining thci citrii; acid conttmts of cutrutes 
following the three methodu indicated. 

The Customs laboratory prepared samples, making up i‘ight, 
using part of their own stock, and drawing partly from the 
(U)pioiis material furnished by the Camera .\grumaria. 

The results of the studies of tlie three laboratories, as 
shown in t he relative reports I, IT, and 111 indicate t hat, : - 

1. Ogston and Moore's, Warington's method, though long, 
has the advantage of greater constancy of results and ol 
considerable independence of the personal ecjuation of the analyst. 
The method, especially if it is limited to the findings of only two 
precipitates, does perhaps not give the exact and real determina- 
tion of the citi'ic acid, but, the (piestion being more than any- 
thing one of comparative data, the constancy allows of their being 
taken as a reliable basis for the commercial valuation of the goods. 

2. Patane’s method is exact enough, hut is long in execution 
and requires minute care, and is subject to larger variations in 
the percentage of citric acid found by different analysts in 
different laboratories, 

3. S pica’s method although presenting some slight working 
advantage over the preceding ones, may give fallaci.^ms results in 
the case of sophisticated goods. 

For these reasons the Committee decided that Ogston & 
Moore’s or Warington method is preferable, and fher(*fore gave 
their particular attention to it. Further investigations were 
decided upon, and the Customs Laboratory recpiested to prepare 
fresh samples of citrate. • 
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Ther^e were eleven Ramples in all, Rome provided by the 
Camera Agrumaria and^ others obtained by judiciously mixing 
different quantities of citrate of lime, of known strength, 
furnished by the Kalhaum factory, with well judged quantities 
of foreign matter. 

The test made by tlie laboratories of these samples, have 
proved that Ogston and Moore's method or rather, that of 
Warington, by precipitation, executed as described below, besides 
presenting tlic advantages already mentioned over the other two, 
can also give very precise results. 

The Committee are therefore unanimously of opinion that 
citrate of lime and concentrated lemon juice should be analysed 
by the following method : — 

Analysts of Citrate of Lime 

Before proceeding to determine the quantity of citric acid, 
a summary qualitative analysis is necessary to detect the presence 
of foreign matter, especially of tartaric acid which consider- 
ably influences analytical results. 

From a well mixed, ground and sifted sample of citrate, 
take 10 grammes and place in a 250 c.c. graduated flask. Add 21’5 
c,c. of liydrochloric acid, sp g. 1*1 and about 50 c.c. of distilled 
water ; boil gently to expel carbon dioxide completely. 

After cooling, fill the flask to the mark with distilled water, 
and pass the contents through a dry filter. Take 50 c.c. of the* 
filtrate with a pipette, corresponding to 2 grs. of citrate 3f 
lime, and neutralise exactly with caustic soda, about twme normal 
and free from carbonate, using phenol-phthalein as* indicator. 
Add 2 c.c. of neutral solution of calcium chloride about 40 per pent, 
and finally render the li(piid slightly acid with a few drops, four 
to six, of semi-normal hydrochloric aoid. 

Put this li(|uid into a hard glass beaker, immerse in a bath 
of boiling salt water for half an hour, filter while hot through 
a rapid filter, washing tlie citrate of lime precipitate on to it 
with a jet of boiling water, seeking to detach as far as possible 
that which adheres to the sides of the beaker ; continue washing 
the precipitate (jollected in the filter, always with boiling water, 
being careful to employ in all, not more than 150 cc. of water. 

Place the filter and precipitate No. I, thus washed, to dry in 
a water oven. Neutralise the filtrate with a few drops of dilute 
ammonia 1*H, and concentrate in the same beaker wherein the 
first precipitation was made. When reduced in volume to about 
80 or 40 c.o. transfer the liquid to a smaller beaker, 50 c.c, add 
another drop of ammonia and concentrate to 15 c.c. Collect the 
precipitate on a small filter, washing rapidly with small quantities 
of ])oiling water. 

Precipitate No 2 with its filter is pub to dry and the filtrate 
treated as before with a few drops of dilute ammonia and again 
concentrated to 10 c.c. 

Precipitate No. 3 is collected on a little filter and washed 
with extremely small quantities of boiling water and*^ also dried 
in the Water-oven, 
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The three precipitates, well dried, are now burned together 
with their filters in one platinum capsule, and afterwards the 
capsule with the ash is kept for half an hour in a muffle at red 
heat. 

Finally, treat the ash pouring 50 c.c. of seininormal 
hydrochloric acid little by little into tlie capsule and washing 
it from this into a flask. Boil ca\itiously to completely dissolve 
the £^h and let cool. 

Titrate the excess of acid with caustic soda, quarter normal, 
using phenol-phthalein as indicator. 

BVom this, the quantity of citrate acid can be calculated, 
knowing that every c.c. of N/4 solution is equivalent to 0 0175 
grm. of crystallized citric acid or, 0*0875 per cent of the sample 
analysed. 


Analysis op Concentrated Lemon Juice. 

Weigh out 15 to 20 c.c. of lemon juice, not concentrated, or 
about 3 c.c. of concentrated lemon juice and neutralise exactly 
with pure caustic soda of about normal strength. 

Dilute to about 50 c.c. and add 20 c c. of pure calcium 
chloride solution about 40 per cent. Heat for half an hour in salt- 
water bath and afterwards proceed precisely as for citrate of lime, 
making three precipitates. 

The Committee, considering that all analyses however well 
described must be made by operators of long experience in order 
to give sure results and to be (juickly executed, recommend that 
the Camera Agruniaria install a Ijaboratory of their own for 
analysing citrate of lime and concentrated lemon juice, with 
a well selected staff of their own. 

THE COMMITTEE. 

E. Paterno 
A. Menozzi 
G. Ainpola 
L. Danesi 

Secretary. V. Villavecchia 

Pini. 

Rome, August 9, 1913. 

Translation of Extract from Letter Written to 
THE Camera Agrumaria on the Report of the 
Commissioner op Analytical Methods. 

We find that our method, employed here for many years 

E ast, is accurately described in this report and we have therefore 
ardly any comment to make and there will be no difficulty in 
the way of the regular carrying out of the analyses as in the 
past^ 

The evaporation of the filtrate from the second precipitate 
was mentioned in our description of the method communicated to 
the Commission, with the remark however, that when the first 
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operations are properly carried out, one does not usually find an 
appreciable third precipitate. 

We do not usually carry the concentration below 15 c.cm. 
but according to our experience it is only in exceptional cases 
that a concentration to 10 c.cms. causes any difference in the 
result, and this in the less pure citrates when some other acid 
may be precipitated and the separation of the citric acid made 
more imperfect. 

As to concentrated juice, there would be some criticism to 
make but the point is of less importance owing to the small 
quantity of this material now produced 

The trade custom is to base the value on the simple acidity 
of the juice calculated on the basis of the molecular weight 201. 
The proposed determination of real citric acid by precipitation 
is certainly more scientific and we would have no difficulty in 
using it when requested, but the other method is usually accepted 
in the trade. 

In making the precipitation, the concentration should not 
be carried below 20 c.cm, owing to the greater proportion of 
impurities present in the juice. 

Yours, etc., 

G. H. Ogston & Moore. 


SPBOIPIO GRAVITIES OP CANE SUGAR 
SOLUTIONS AT 80^ 0- (DOUGLAS). 

At the West Indian Agricultural Conferences of 1901 and 
1902, attempts were made through the agency of a Chemical 
Committee, to unify the methods employed in the various 
departmental laboratories in the work dealing with experiments 
with sugar cane ; amongst other matters the decision was taken 
that in making reference to the Imperial gallon, a measure 
commonly used in connexion with sugar work both in experi- 
ments and in factories' it is desirable to state the equivalents of 
the gallon in terms corresponding to tropical temperatures. For 
this purpose it was agreed that reference should be made to the 
Imperial gallon, of 277*27 cubic inches at temperatures of 
C. or 80" F. 

In order that effect might be given to this it became 
necessary to recalculate the specific gravity tables commonly 
used in sugar laboratories. This work was undertaken by Mr. 
William Douglas, F.LC., F.C.S., who furnished for the use of the 
laboratories working in association with the Imperial Depart- 
ment of Agriculture a memorandum and tables : these have oeen 
largely employed in West Indian laboratories, but being issued 
in separate form are not easily accessible and run so|ne risk of 
being lost. It is thought that the publication of this information 
will serve a useful purpose and the approval of Mr. Douglas to 
this course has been obtained. 
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THE SPECIFIC GRAVITY OF SUGAR SOLUTIONS, 

Bv William Dou(iljs, klc.. f.c.h. 

For the eoiiiparisoii of analyses of sn^ar juices and 
syrups, raauufaeturers and others make use of the ratio 
loo sufiar 

. Total Solids in Solution ' 

The direut delenniiuitioii oi' the tot'dl solid iiuitter in 
solution, entails a series of tedious opei ations whieli re(|uire iiiuoh 
time for their execution, and as llie lesults are reijuired chiefly 
for comparative purposes, if. has beiiome (uistoinaiy, to I'eplace 
this determination hy that of Apparent T(»lal iSolids or the Solid 
Matter present in a pure su;^ar solution of th(' same specific 
gravity as the solution analysed. The ratio found ))eing termed 
the ‘Apparent Quotient of Purity.’ 

In order that the apparent Quotient of I/mity as determined 
hy different observers, may he capable of comparison, it is 
essential that the same table of concordance between ISpecilic 
Gravity and Sugar per cent, shoidd be employed by all. 

In temperate climates, there is little difficulty on this point* 
the standard table of Mategezek Scdieibler cV Stammer, which 
gives the Specific (Jravity (17*5 S 17%*)) corj*e.sponding to sugar 
per cent., based on (leilacdrs determination, is to be found in 
most books on sugar. The case is different in tropical countries 
where analyses ai‘e i^ondintted at temperatures near MO 0., and 
the table of Specific Gravities (I7*5S. 17’*“)) isjio longer applicable. 

It is often assumed that the expansion of sugar solutions and 
water does not differ apfireciably through ordinary ranges’ of 
temperature and concentration, and the Specitlc Gravity at the 
temperature of ohsei-vation, compared with water at the same 
temperature, is (lire(;tly eiii{)loved to lind the correspimding 
sugar per cent., from the table constructed for tmuperature 17’5 C. 

The difference in exjiansion is however not inconsiderable 

Water 20 pei* cent . Sugar vS<*lutioii. 

0“ G. 10,00b Pl.bOO 

MirC. 1 0.0 11 10,074 

and is suHicient to affect tlie Apparent Purity of a, l ane juice, if 
calculated in the manner dei?cribed, by over one degree. 

Ill Germany some years ago the normal temperatiue for 
gauging chemical and other apparatus, was cliaiig(Ml from 170^ 
to 15'" C.; on this account the old tabl(» of concoi-dance hel wceii 
Sugar per cent, and Specifii* Gravity (17*5 S. 17*5) was abamloiied. 
and a new table for (15 S. 15) lias been calculabul by Sclicibler 
from Gerlach’s data, and is now in general use. 

Gerlach’s determinations of the S|a*uilic Gravities of Sugar 
solutions are acknowledged to liave a liigli degree of precision. 
His tables give the (17*5 S.t) for intervals of. 5 per cent, in 
concentration, b, 5, 1—75 ]»er cent, and for ea -li 5 degrees of 
temperature b", 5", 100", - 100". C. 
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The data for 17*5^ C. (17-5 S. 17-5) and 30 0. (17‘5 S. 30) are 




0% 

5% 

10% 

15% 

20% 

25% 

Sugar 

ITS- 

C 

1-0000 

1-0197 

1-0401 

1-0613 

1-0832 

1-1060 

s. 

G. 

30' 

C 

0-9973 

1-0166 

1-0367 

1-0576 

1-0794 

1-1018 

s. 

G. 



30% 

35% 

40% 

45% 

50% 

55% 

Sugar 

17-5' 

C 

1-1296 

1-1540 

1-1794 

1-2056 

1-2327 

1-2609 

s. 

G. 

30' 

C 

1-1253 

1-1495 

1-1746 

1-2005 

1-2274 

1-2555 

s. 

G. 



60% 

65% 

70% 

75% Sugar 




17 '5° 

C 

1-2900 

1-3200 

1-3512 

1 3833 S. G. 




30* 

C 

1-2844 

1-3142 

1-3454 

1-3773 S. G, 





Prom Qerlach’s data, I have prepared a table which proceed- 
ing from 0 per cent, at intervals of OT to 25 per cent. Sugar, and 
thereafter at intervals of 0*5 to 80 per cent. Sugar, gives the 
Specific Gravities at SO** C. compared with water at 17 *5° C. 
(17 5 S. 30)* and as it is desirable in industrial operations in 
British Colonies, that the weight of an Imperial Gallon of 
a solution should he deducible, by inspection, from its Specific 
Gravity, for 0 to 25 per cent. I have added a column giving 
the (62 S. 86) Fah. (uncorrected weights) which is the weight of 
the Imperial Gallon divided by 10. The next column gives the 
pounds weight of Total Solid Matter per Imperial Gallon. 

The Specific Gravities between the successive five per cents., 
were found by graphic interpolation. 

Gerlaoh’s (17*5 S. 30) for water 0 9973 is slightly higher than 
the average of the best determinations. Kosetti gives 0’9970.^ 
In the calculation of (62 S. 86) I have allowed for thi^ 
taking the (62 S, 86) for water as 0'9969 which is in agre ement 
with the weight of an Imperial gallon of water at 86^ 9 '96876 
pounds as determined by the British Standards Office. 
1 hav^ compared the Specific Gravities as given in the 
table with those obtained by pycnometer with pure sugar solu- 
tions, at 4 points between 0 per cent, and 25 per cent, and no 
difference exceeds 0*04 per cent, sugar. ^ 


* This part of the table which is as stated an extension ot the figures 
given above is not reproduced. Ihe (62 'S. 86) F. values and the equivalent 

pounds of sugar per gallon only being given. It may be noted that the 'figures 
for specific gravity at 30“ (J (17*5 S’30) differ from those in the above table by 
the ^ding of ’0004 for solutions containing from 0 per cent, to 17*7 per cent, of 
sugar and thence from 17*8 percent, to 25 per cent, by *0003, so that the 
portion of the t able now omitted is readily obtained by inspection. 
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Specific Gravities op Cane Sucar SoiArriONs 
AT 30” O. (Douglas). 


Per cent, ^iigar 
Brix. 

Pounds wt. per gall. 

10 

62 S . 86 F . 

(in air). 

• 

Pounds sugar 
per Imperial gallon. 

i 

Per cent, sugar 
Brix. 

= i 

“! . ! 

.li jC CB 

M s ' 

® 1 *w 

no rJ 

Pi 

i : 

t 

Pounds sugar | 

per Imperial gallon.! 

()• 

O ' 90 O 9 ' 

0 * 


1 0083 

0-302 

•I 

•9973 

-010 

•1 

1'0087 

-318 

•2 

•9977 

•020 

•9 

1-0091 

-323 

‘8 

*9980 

•030 

•3 

1-0095 

•333 

•j 

•9981 

•040 

•1 

1-0099 

-343 

*5 

•9988 

•050 

*5 

1-0103 

•351 

•8 

•9992 

-000 

‘6 

1-0106 

•364 

*7 

• 999(5 

•070 

i 

1-0110 

•374 

‘8 

•9999 

-080 

•8 

i-oiu 

•384 

•9 

1-0003 

•090 

•9 

1-0118 

•395 

!• 

|• 00()7 

•100 

I - 

1-0122 

•405 

•I 

I *0011 

•no 

•1 

1-0126 

•415 


|• 00 I 5 

• l 2 o 

*2 

1-0130 

•125 

•3 

1*0018 

•130 

•ii 

roi 34 

*436 

•4 

1’0022 

•140 

•4 

1-0188 

•446 

*5 

1 * 0 () 2 () 

•150 

*5 

1-0142 

•456 

•6 

1-0030 

•lOO 

•6 

1 - 0 H 6 

•167 

•7 

roo3i 

•171 

*7 

1-0150 

•477 

*8 

1 0037 

•181 

•8 

1-0154 

•487 

•9 

I'OOll 

•191 

'9 

1-0158 

•498 

2 * 

I 0015 

•201 

5 - 

1-0162 

•508 

^•1 

10019 

1 -21 1 

•1 

10166 

•518 

*2 

1-0053 

221 

*2 

10170 

•529 

•3 

1 0056 

•281 

•3 

10174 

•539 

•4 

1-0060 

•241 

•4 

10178 

•550 

*5 

10064 

. -252 

•5 

10182 

•560 

•6 

1 0068 

: -202 

•6 

1-0186 

•570 

•7 

1-0072 

•272 

• 1 

j 10190 

•581 

•8 

1-0075 

•282 

•8 

1 10194 

•591 

*9 

1-0079 

1 •292 

( 

•9 

1 

j 1-0198 

1 

•602 

1 
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Spicipic Ghavities op Cane Sugar Solutions 
AT 80° C. (Douglas). 


u 

ce 

u 

S3 

•1- o 

gPQ 

u ‘ 

0) 

Ph 

Pounds wt. per gal. 

CO i 

2 CO 'ce 

oJ .S 

C 

Pounds sugar 
per Imperial gallon. 

Per cent, sugar 
Brix." 

Pounds wt. per gal. 

10 

62 S. 80 F. 

(in air.) 

Pounds su^ar 
per imperial gallon. 

6* 

1 (1202 

0-612 

9- 

1 -0322 

0-929 

•1 

1 •0206 

•623 

•1 

1-0326 

•940 

*2 

1-0210 

•633 

•2 

1-0330 

•950 

•3 

1-0214 

•643 

•3 

1-0334 

•961 

•4 

1-0218 

*654 

•4 

1-0338 

•972 

•5 

1 0222 

•664 

•5 

1-0343 

•983 

•6 

1 -0226 

•67.5 

•6 

1 0347 

■993 

•7 

1-0230 

•685 

•7 

1-0351 

1 004 

•8 

1-0234 

•696 

•8 

1-0355 

1-015 

•9 

1-0238 

•706 

•9 

1 -0359 

1-026 

7- 

1-0242 

•717 

10- 

1-0363 

1-036 

•1 

1-0246 

•727 

•1 

1-0367 

1-047 

•2 

1-02.50 

•738 

*2 

1-0371 

1-058 

•3 

1-0254 

•748 

•3 

1 -0375 

1-069 

■4 

1-0258 

*759 

•4 

1 -0379 

1-079 

*0 

1-0262 

•770 

*0 

1 -0384 

1 -090 

■ 

1 -0266 

•780 

•6 

1 0388 

MOl.. 

*7' 

1-0270 

•791 

•7 

1 -0392 

1-112 

•8 

1-0271 

•801 

•8 

1-0396 

1-123 

•9 

1-0278 

•812 

•9 

1-0400 

1-134 

8- 

1-0282 

•823 

11- 

1-04(M 

1-144 

•1 

1-0286 

•833 

•I . 

1 -0408 

1-155 

•0 

tml 

1-0290 

•844 

•2 

1-0412 

1-166 

•3 

1-0-294 

•854 

•3 

1-0417 

1-177 

•4 

1-0298 

•865 

•4 

1-0421 

1-188 

•5 

1-0302 

•876 

•5 

1-0425 

1-199 

•6 

1-0306 

•886 

•6 

1-0429 

1-210 

•7 ' 

1-0310 

•897 

•7' 

1-0433 

1-221 

•8 ■ 

1-0314 

•908 

•8 

1-0438 

1-232 

•9 

1-0318 

•918 

•9 

1-0442 

1-243 
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as 


a 

o ” 


Ph 


12- 


•J 

•2 

•3 

•4 

•5 

'6 

•7 

•8 

•9 


13- 


•1 

■2 

•3 

•4 

•5 

•0 

•7 

•8 

•9 


14- 


•1 

‘2 

•3 

•4 

•5 

•6 

'7 

■8 

•9 


w 

'O 

a 

s 


o .5; 

» S 

X ,a 

ri ^ 
<o 


1-O440 
1 '04.)0 
1 0454 
1-0459 
I -0463 
I -0467 
1-0171 
1 -0475 
1-0480 
1-0484 

1 -0488 
1-0492 
1-049(5 
1-0501 
1-0505 
1-0509 
1-0513 
1-0517 
1 -0522 
1-052(5 

1-0530 
1 -0534 
1 -0538 
1-0543 
1 -0547 
1-0551 
1-0555 
1-0559 
1 0504 
1-0508 


a-iTEs OK Can 
30' C. (Doi 

a 

1 

1 

1 

o 


ugai 

gall 

1 jr 
j ^ 


(/; “ 

■r; *r" 

. 

1 

0^ 

1 ^ P 

1 

Li 

! 53 

w 

a 

1 

1 

1-254 

15- 

1-264 

•1 

1-275 

*2 

1 286 

1 -3 

1-297 

! *4 

I-30S 

i -5 

1-319 

6 

1-330 

*7 

i-;i4i 

•8 

1-352 

V 

1-363 

16- 

1-374 

•1 

1 -385 

*2 

1-397 

•3 

1-408 

•4 

1 419 

*5 

1-130 


1-411 

*7 

1 -152 

*8 

1-463 

•n 

1-474 

17- 

1 485 

•1 

1-196 

'2 

1 -508 

-3 

1-519 

-4 

1-530 

-5 

1-541 

•6 

1 -552 

-7 

1 '563 

-8 

1 -575 

•9 


. I 
•^1 


Hi I 

a.: 


-a ! 


e, - 

'a 

ai a 

^ I 


o 

Oh 


1 -0572 
1 -057(5 
1-0580 
1-0585 
1 -0589 
I -0593 
1 -0597 
1-0(591 
1-060(5 
1-0610 

1061 4 
1-0618 
1 -0623 
10627 
1 -0(532 
1 -0636 
1 -0640 
1 -06 15 
1 OOIO 
1-0654 

1 0658 
1 -0662 
1-0607 
1 0071 
1 0670 
1-0680 
1-0684 
1 -0689 
1 -0694 
1-0699 


^ I 


' a 

D U; 

."s 

Oj 

I S 

Li 

a 

1-58(5 
1-597 
1-(5(I8 
1-620 
1-631 
1-612 
1 (553 
1 -6(54 
1-67(5 
1-687 

1-698 
1-709 
1-721 
1-732 
1-741 
1 "755 
1-7(56 
1-778 
1-789 
1-801 

1-812 

1-823 

1-835 

1846 

1-857 

1-869 

1-880 

1-892 

1-904 

1-915 
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Specific GbavitiIis op Cane Shgab Solutions 
AT 30° C. (Douglas). 


Per cent, sugar 
Biix. 

Pounds wt. per gall. 

O 40 es 

CO .2 

C'l ^ 

CO 

Pound sugar 
per Imperial gallon. 

Per cent sugar 
Brix.° 

Pounds wt. per gall- 

CO ^ 

e S ’S 

CO .3 

rr> 

Pounds sugar 
per Imperial gallon. 

18 - 

1 0703 

1-927 

21 - 

1-0835 

2-275 

•1 

1-0707 

1-938 

-1 

1-0839 

2-287 

‘2 

1-0712 

l - 9 o 0 

-2 

1-0814 

2-299 

•3 

1-0710 

1-961 

-3 

1 -0848 

2-311 

•4 

1-0721 

1-973 

-4 

1-0858 

2 - 8-23 

*5 

1-0725 

1-984 

•5 

1-0857 

2-334 

•0 

1-7029 

1995 

•6 

1-0861 

2-346 

•7 

1-0784 

2-007 

-7 

1-0866 

2-358 

•8 

1-0788 

2-019 

-8 

1 -0870 

2-370 

•9 

1 - 7043 . 

2-030 

-9 

1 -0875 

2-382 

19 - 

1-0747 

2-042 

- 2 - 2 - 

1 -0879 

-2 393 

•1 

1-0751 

2 - 0'3 

-1 

1 -0884 

- 2-405 

•2 

1-0750 

2-005 

•2 

1-0888 

- 2-417 

•3 

1 -0700 

2-077 

*8 

1 -0893 

2 - 4-29 

•4 

1 -0765 

2-088 

-4 

1 -0897 

2-441 

*5 

1 •0709 

2-100 

t) 

1 - 090-2 

2-453 

•6 

1-0773 

2-112 

•0 

1-0906 

- 2-465 

•7 

1-0778 

- 2-123 

*1 

1-0011 

2-477 

•8 

1-0782 

- 2-135 

-8 

1-0915 

2-489 

•9 

1-0787 

2-147 

-9 

1-0920 

2-501 

20 * 

1-0791 

- 2-158 

- 23 - 

1-0924 

2 - 5 12 

•1 

1-0795 

2-170 

-1 

1 - 09^9 

2-524 

•2 

1-0800 

2-182 

-2 

1-0938 

2-536 

•3 

1-0804 

2-193 

-3 

1-0938 

2-548 

•4 

1-0809 

2-205 

-4 

1-0942 

- 2-560 

•5 

1-0813 

2-217 

-5 

1-0947 

2-572 

•6 

1-0817 

2-228 

-6 

1-0961 

2-584 

•7 

1-0822 

2-240 

I 

1-0956 

2-596 

•8 

1-0826 

2-252 

-8 

1-0960 

2-008 

•9 

1-0831 

2-263 

-9 

1-0965 

2620 



197 


Specific Gravities op Cank Sugar Souctions 
AT 30' C. (Douglas). 


u 

cc 

% 

a 'Z 
Spq 

u 

0) 

a, 

1 

Pounds wt. per gall. I 

V- S 

2 GO CS 

crj .S 

'M ^ 

CD 

1 

Pounds sugar ^ 

per Imperial gallon. 

24 * 


1 *0969 

2*632 

*1 


10974 

2 (>45 

‘2 


1*0978 

‘ 2*657 



1 *0983 ' 

2*669 

•4 


1*0987 1 

2*681 

*5 


1 *0992 

2(593 

•0 


I *0997 

2 7 or, 

•7 


llOOI 

2*717 

*8 


1*1006 

2*729 

*9 


l * 101 o 

2*741 

25 * 


1*1015 

2*751 
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REPORT ON THE PREVALENCE OP SOME PESTS 
AND DISEASES IN THE WEST INDIES 
DURING 1913. 

The present report forms a continuation of those previously 
published, which have covered hv^e periods. The extent of each 
period and the reference to ilie volume and page of the West 
Indian Bulletin where these have appeared, are shown below; — 

April 1908--- June 1910, Vol. XI, p. 73 

July 1910-March 1911, Vol. XII, p. 412 

April 1911— December 1911, Vol. XII, p. 412 

January — December 1912, Vol. XIII, p. 333. 

The present report covers the period January-December 1913. 
The information presented in this report has betui forwarded 
by the Agricultural Officers in the several islands represented. 

During the year the Entomologist paid one visit to Dominica 
to investigate a reported outbreak of an insect p(3st attacking 
oranges in that island. This insec't is tlie oral ge moth, which has 
appeared in one district in Dominica at interv.nls for several 
years past. Only a few specinuuis have been received at this 
office, and as none of these have been good enough for stud3% tlie 
insect is still unnamed. A brief account of this insect was given 
in the A(jricnltuval Nowh for November 22, 1913 (Vol. XII, 
p. 378). 

The Mycjologist, Mr. F. W. Soutli, II. A., visited Montserrat 
in January- February 1913, in conm'xuui with tlie investig.ation 
of diseases of limes. Mr. South resigned Ids })ost in March, and 
his successor, Mr. W. Nowell, D.l.C^, wli(» assumed the duties of 
tlie office in September, did not travel during the remainder of 
1913. 


Climatk 

RT. viNC EN'r. A very wet season. 

ST. LUCIA. Unusually dry in December ItM 3 and January 1914,'* 
otherwise normal. 

DOMINICA. The climatic conditions during tho year 1913 were 
favourable. Moderate rainfall and absence of gales or 
continued high winds characterized the period. 

ANTIGUA. The season of 1913 was a fairly good one ; 43*99 inches 
of rain fell during the year. The wettest month was that 
of May during which IU*79 inches fell. This was followed 
by two dry months ; the latter end of the year was fairly 
good. 

ST. KITTS. The rainfall for the year 1913 was 43 63 inches in the 
Basseterre district and 75*42 in the northern district. 
In addition to the low rainfall in the foymer district, the 
distribution was unsuitable to cane and cotton. In the 
first live months there was no want of rain, but from June 
to September the weather conditions were unsuitable for 
the growing canes, and for the planting of cotton. 
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NEVIS. TliP woather. on Ihe wliole. was not vf*ry Vavonrahlo, and 
iho parly c'orjis suH’prpfl vpi*y nuioli iVoiii drought. Towards 
tlip end of tlip yp.'ir tlip wpatlipi* was soim*wl at moist, 
whioli caiisi'd l)oli-drop[nn^ and niiklpw on f*olU»n. 

VIR(HN ISIiANPS. Very dr\ weatlu*r, iiiohrs of rain 

ur«Hi during year. 

PART I. -INSECT PR STS. 

h\ H. A. HAI.nOlT, M.Sc*., 

Entomologist on the Staff of the lmt)pria! Department 
of Agrieulture. 

SlRiAK-PAXK. 

MOTH BOHEH (Diatruptf mrrhnrdlis), 

(cRKXADA. Has (K*<*nrr(Nl in all (*ane flistriots : no sei ions rlaniage 
ha.s heeii reeordiul. 

ST. VfN(’KNT. Few ohservat ions on (*ane pest s. Nothing nnnsnal. 
No reports of damage out of ordinai*y. 

ST. MicaA. Prf^senl, hut not to any seiions extent. 

ANTKUTA. No serious attack : most common in dune. 

ST. KITTS. In every field of cane; <lamage not so apparent as in 
previous year. 

NEVIS. Fairly ahundant on all e.state.s. 

VIRIJIN ISLANDS. Moth horer oh.served in cane fields. No seri> 
ousattac'ks. No apfU'ccdahh* damagt* consid(*refl i(j have 
heen done. 

The moth horer occurs in all districts where sugar-cane is 
grown but the damage cau.sed hy its at tacks is generally 
under-estimated. In periods of severe (ii’ought (S* when 
canes are left standing long after they are rip(», the (‘xcess 
of injury o\er the normal condition is appre(;iated. 

WEEVIL nOREK {S/fhemipfKU’KS serireus). 

ST, IJTTA. Found in most cane lields ; no serious outbreak. 

ANTKilFA. Prevalent in all cane fields. 

ST. Km\s. Occurred only in rotten canes or canes damaged hy 
wind. No record of its being pre.sent over any large area, 
or doing any particidar damage. 

This insect is of general occurrence thronghont the West 
Indies. 

ROOT BORER. 

8T. LU(HA. Present ; no serious damage reported. 

ST. KITTS. No record of occurrence in large numbers, or doing 
any great damage. Specimens found on one estate and 
forwarded to Head Office. 
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The root borer in St. Luoia probably the larva of Dia-> 
prepef^ abbreinhtt^a ; that in St. Kitts, the Urva of 
Exophthalmm e^vrienn, 

('ANE FLY {iJelphax mccharivnrn). 

No reoord of occurrence in any of the islands during the 
year. 

Although this insect has a general distribution throughout 
these islands, it has not been reported during the five periods 
covered by this and previous reports. 

TERMITES. 

ANTIGUA. Fairly common in fields of cane, especially on the 
bordei’s. Not regarded as a serious pest. 

ST. KITTS. The pest, although not doing anything like the 
damage caused by it in former years was still to be found 
(m the Pond estate. The rotation with cotton seeips 
effectual in ridding the lands of these termites where it 
was followed up for some years. 

Leucotfn'me!^ tenuis continues to attack canes in the vicinity 
of its original appearance, and is not known to have spread t o 
other parts of the island. 

HARD BACK C3RUBS. 

ST. J^UCIA. Found occasionally. 

ANTIGUA. Common during early arnd latter part of year; 
especially so in heavy lands in central part of island. It 
is possible that a fair percentage of the damage for whi(*h 
these pests are blamed is caused by root fungus, and in 
some cases poor cultivation. 

ST. KITTS. Lack nosterna pat met is, root trimmer of canes, 
occasionally found but not doing much damage. 

Thi^ heading is intended to cover attacks by the grubs of the* 
Melolonthid beetles, i.e., beetles (not weevils) of the hard- 
back type whose larvae are possessed of three pairs of 
legs. The Antigua species is Lachnosterna sp., that of 
St. Kitts is L. patruelis, while those referred to from 
St. Lucia are doubtful. 

SCALE INSECTS AND MEALY-BUGS. 

ANTIGUA. Mealy-bug (P. calceolarme) fairly abundant on mature 
canes. Not regarded as a serious pest. 

GRASSHOPPERS. 

ST. LUCIA. Grasshoppers quite common ; no damage reported. 

ANTIGUA. Gra^hoppers were responsible for slight damage in 
^ few localities. ^ 

ST. KITTS. Grasshoppers very plentiful in the early part of the 
year; th^y cut down young plants. On some estates 
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B|^ks of Guinea birds are kepi to destroy grasshoppers 
great success. 

The cominoii grasshopper ill St. Kilts and Antigua is Srhis- 
tocetra pnllem : that mentioned as occurring in St. liUcia 
is probably the same. 

COTl’GN. 

(^orrON WORM (Alftbamn arffi/larea). 

ST. VINCENT. No attack recor(h‘d. 

ST. LUCIA. Trouble.some— not so severe as in 11112. (hil}' 15 
acres of cotton grown in St. Lii<*ia, in ChoisenI district. 

MONTSERRAT. Cotton worm made its appearance in small nnni- 
bers about September when first crop of cotton was jiicked 
or ripening. Faii'ly severe attacks wore experi(*nced later 
on the second growth but extensive damage was not done. 
Cotton worm, on the whole, was not severe. 

ANTIGUA, Repeated attacks from June to December. Tliese 
were very severe during November and Dec(‘ini)er. 

ST. KlTl’S. Very prevalent in latter part ol* year, and large 
(juantities of Paris green and lime were used to keep the 
insect in control. 

No attack in AngidUa during tin* year. 

NEVIS. Not nearly so severe as in 1912: soim* [daces free from 
attack. In otlier localities, fairly severe attacks were 
experienced. 

VIRGIN INSLANDS. Isolated attacks during tli(‘ year. Damage 
very slight. 

In the last report it was slated that the cotton worm did not 
occur in Grenada, and that »S1. Vincent had experienced a 
severe attack. No mention of this pest l)eing m Grenada 
during 1915 indicates that for a second season that island 
was free from attack. 

In St. Vincent, the cotton worm lias again relapscfl into tlie 
[losition of insignificance which it has held in nearly (M er\ 
season for the [last ten years. 

HOLl. WORM. 

ANTIGUA. Found in most fields during growing season. 

The boll worm {Heliothm obmleta) and the corn ear worm, 

{Laphygma frugtperna) both occur throughout the U'est Indies, 

but rarely appear as pests of cotton, though often being plentiful 

in fields of Indian corn. 

OOUroN STAINERS {Dyndevcm app.). 

>k r n 

ST. VINCENT. Few at end of season. Season a wet one, and 
Stainers do not seem to like wet weather, 

ST. LUCIA. Present, but not serious. 
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MONTSBRRAT. Both Z). andreoe and Z). delauneyi were present 
in large numbers in early part of 1913. Cotton {{fonted in 
February was attacked by them. A very large number of 
the insects was destroyed by means of traps and kerosene 
emulsion. As the season wore on the insects became less 
plentiful, and the first crop of cotton did not suffer much 
from the attack. 

ANTIGITA. Common diirinc latter part of year but in no way as 
numerous as in 191Z 

ST. KITTS. Very prevalent on old, matured cotton buslies, but 
not much damage was done, as very little cotton is kept 
for a second picking. 

NBVIB. Observed to a great extent in many fields, especially the 
late ones. 

VIRGIN ISLANDS. D, andreae prevalent to a great extent. 
D, deUtuneyi observed, but not as common as D» andreae* 

Scale Insects 

BLACK SCALE {Saisaetia nigra). 

WHITE scale {Hemichtonaspts minor). 

ST. VINCENT. Black scale fairly prevalent as usual in the Lee- 
ward district. 

ST. LTJCIA. White scale fairly numerous. 

MONTSERRAT. Black scale. This scarcely constitutes a serious 
pest in Montserrat at present, though a very considerable 
nixmber of plants was noticed to be infested. 

ST. KITTS. Black scale not a pest of cotton in St. Kitts ; the 
plants are not kept long enough for this to develop. 

NTo white scale recorded on cotton in St. Kitts during year. 

NEVIS. Both these scales were observed in many^ fields of old 
cotton. The black scale was more abundant than in 1912, 
but many of the insects were parasitized. 

VIRGIN ISLANDS. Both black and white scales observed. 

LEAF-BLISTER MITE (Eriophyes got/eypii). 

ST. VINCENT. Not a serious pest. Present as usual, more par- 
ticularly at end of season. 

ST. LUCIA. Present ; no serious damage. 

MONTSERRAT. This pest was not present on the first crop of 
cotton in sufficient quantity to do serious injuiy. Sporadic 
cases of severe attack, uotra all through the fields of one 
estate where care had been taken to remove all old planto 
previous to planting, are difficult to understand, {.e. st^^ 
plants were seen to be badly infested, while surrounai^ 
plants were practically free. Is it a case of marked sue- 
ceptibility to the disease or merely a coinoidenoe that these 
plMts were infected by wind or oirds? 
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AMTIOXJA. Occurred generally in fields of old cotton. Especially 
prevalent on growth made after severe caterpillar attacks. 
Present in fieHs possessing unsuitable soil conditions, and 
•after spells of drought. 

ST. KITTS. This always attacks maturing cotton, but it is not 
feared as a pest unless it attacks very j^ouiig cotton. 

NEVIS. Occurred to a fairly great extent in all the early Helds, 
and in the late ones toward the end of the crop. 

VIRGIN ISLANDS. Very common in all parts of the island.s ; caused 
considerable damage in 1918. 

ELOWEH-BUI) MAGGOT {Contaruiia iJOHnypH), 

MONTSERRAT. Not seen or heard of in 1918. 

ANTIGUA. First appearance of this in October. Attack rather 
severe in several fields. 

APHIS {Aphin (joast/pii ). 

ANTIGUA. Sporadic attack in September and October. 

NEVIS. Prevalent in a few early Helds, 

VIRGIN ISLANDS. Ap{)eared in SeptemlK;r and October. 

LACHXOPIJS WKfcVIL. 

ST, KITTS. Anguilla, Orev weevil {L(trhnopu») verv destructive 
to young cotton plants, eating off young leaves and causing 
much damage. 

Ijachiiopus weevils ai’e known to occur in Anguilla, 
Nevis, Tortola, Antigua, and Ht. Kitts. The adults attack 
young cotton plants, feeding on the leaves and buds. The 
grubs are not known. LachiJopm ralyn>> occuis in An- 
guilla, L, vurvipes in Tortola, and anot her st)ecie5, as vet 
unidentified, occurs in Antigua. St. Kitts and Nevis. 

Cacao. 

THKIPS {Heliothrip>i rubvvdmtu^y 

GRENADA. Occurred in most districts ; no severe attack reported 
in 1913. 

ST. VINCENT'. Further outbreak at one estate was recorded. 

ST. LUCIA. No 8evei*e attacks report/cd. 

DOMINICA. There was an outbrej\k of thri|>s on young cacao 
trees not well established in Botanic Gardens. They caused 
the falling off of a large number of leaves. The trees were 
sprayed and the insects got under control. 

BEETLK {Steirastoma depressum), 

OREKADA. As usual, collecting the grubs has been a part of 
daily routine on most of Uie West Coast estates. 
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SCALE INBECTS AND MBALY-BUGB. 

GRENADA. In the drier districts (St. Georges and St. Patricks), 
mealy-bug attacks have increased in 1913. Spraying h^s 
been resorted to in one or two oases. There seems every 
likelihood of these pests increasing in virulence in the next 
season or two. 

ST. KITTS. Mealy-bugs occurred in young cacao at one estate but 
as soon as the shade trees were trimmed and more light 
given them the trees cleared up. 

TERMITES. 

GRENADA. Termites have dyne fairly serious damage in certain 
districts. Several cases have been noted where these 
insects have tunnelled into healthy wood of the cacao tree. 
Further observations are being made, and reports will 
follow. 

The species concerned in this is CalotermeH balluui, which 
is also recorded as tunnelling into the solid heartwood of 
a Saman tree in St. Vincent. 

JjIMES AND OTHER ClTRUS. 

SCALE INSECTS. 

Purple scale (Lepidosaphen heckiiX White or snow scale (CAionas- 
piH citri). Green scale {Cocctis viridis). 

West Indian red scale (SelenanpiduK articulatus), California red 
scale {Chrysomphalm aurantii). 

GRENADA. The sole cultivation in Grenada, the experiment plot 
at Morne Rouge was healthy. The usual scales, however, 
are present everywhere on citrus trees. Sphaerostilbe 
(occophila in 1913 did useful work in St. Ilavid’s and will 
probably be a more useful control in the near future. 

ST. VINCENT. Situation unchanged Scale insects prevalent, 
especially the green scale, the citrus trees dying. 

ST. LUCIA. The purple, snow and green scales are common, 
generally throughout, the green being most troublesome 
in fairly moist situations, and the snow and purple scales 
being more severe in exposed and dry localities. The 
* West Indian red scale comparatively speaking, is scaim 

DOMINICA. Complaints relating td scale insects are not as fre- 
quent as in former years ; this is possibly due to the more 
general attention to the question of manuring. Young 
trees not thoroughly established seem most liable to attacks 
of scales. 

MONTSERRAT. The purple scale did serious damage on certain 
areas, aud young trees, in particular, suffered severely. 
The greeu scale was not particularly common, and for this 

reason blank blight was not generally prevalent* 

* * 
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ANTIGUA. Common in all lime fields, attacks much less severe 
during present season than in previous years. The green 
and West Indian red scales are decreasing in numbers. 
White scale apparently not decreasing. Purple scale fairly 
common. Th(' damage done by wind is often placed to 
the credit of scale insect attack. This is being realized by 
some planters. 

ST. KITTS, No lime cultivation carried on to any extent. Scale 
insects are very prevalent wherever lime trees are grown. 

NEVIS. The purple and green scales observed in eveiy plantation 
and almost on every tree (lime or orange) in the island. 
The white scale is also seen (Xicurring to a fairly great 
extent. 

VIRGIN ISLANDS. Purple and white scales occur. 

HARK BORER (LeptOdti/lus j>memor 

ST. LUCIIA. Found on one estate, but not serious. 

DOMINICA. May be found fairly commonly on estates in the La 
Soye district, but planters concerned regard it as easy of 
control. The percentage of trees attacked is very low 
indeed. 


TWKJ BORER {Klnphidion mite), 

ANTIGUA. Isolated instances found. The energetic measure 
adopted last year for its control possibly accounts for its 
decrease. 

NKVIS, Observed to a fairly great extent in some places. 

ORANGE MOTH. 

DOMINICA. Quite prevalent on estates in the interior of island. 
Fully reported on during the year, and was the object of 
a special investigation by the Entomologist. 

SWEET Potatoes. 

SCARABEtB OR JAt OBS {Cryptoi'hynchus batatae), 

GRENADA. This occurred in all districts in 1913. 

ST. VINCENT. Present, as usual, in most places. 

ANTIGUA. No definite instances of the above have been seen 
during period under review. Thei'e has been a deluded 
diminution of this during the last three years. 

ST. KITTS. Tliis pest does not seem to do much damage in St. 
Kitts. There has been no record of its appearance. 

NBVIS. Observed to a fairly great extent in some fields, especially 
in those where the crop was left over. 

VIRGIN ISLANDS. The presence of ' Jacolis’ was recorded during 

1913. 
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CATBRPiLLARS (ProtoparcB dngulata). 

ST. LUCIA. Fairly common in the Choiseul district. 

ANTIGUA. No serious damage done by this pest; common in 
some fields during latter end of the year. 

VIRGIN ISLANDS. Potato worm was noticed during 1913. 

THHIPS. 

ANTIGUA. Isolated instances of the above found. 

RED SPIDER {Tetranychm telarius). 

ST. LUCIA. A few patches observed but nothing serious, 

ANTIGUA. Fairly common on potatoes growing in poor soil or 
hot situations. 

COOO-NUTS. 

W EE VIL { Rh ynrhophorus pabnartim), 

ST. VINCEN'l. A few trees were reported as being attacked. 

WHITE FLY {Aleyrodicus cocois). 

ST. VINCENT. Not much in evidence. 

ST. KITTS. The trees seemed very healthy, but there is no actual 
cultivation of this crop (*arried on in 8t. Kitts. 

NEVIS. Not observed. 

The fact that the coco-nut white fly was not observed in 
Nevis is recorded here as being of special interest since a 
considerable area of coco nuts has been planted in that island 
during the last seven or eight years. The coco nut white 
fly occurs at times in abundance in certain islands to the 
south of Ne^ is. 

SC ALE INSECI^. 

t 

GRENADA. Universal, but but few severe attacks. 

.ST. LUCIA. The common scales such as Aapidiotus destructor^ 
etc , general throughout, but no serious attacks reported. 

ANTIGUA. Common. Especially Aspidiotus destructor on older 
leaves of mature plants and on young trees. 

ST. KITTS. Scale insects are to be seen on the fronds but little 
damage is done. 

NEVia. Aspidiotus destructor observed in a coco-nut plantation, 
and on coco nut trees in other parts of the island. * Vinso- 
nia stellifera ohsovweA in many places, but4iot doing any 
damage. 

TlEaiN ISLANDS. Aspidiotw d^tvuotorn 



207 

Indian Cobx, 


CORN BAR WORM {Laphygnia frugiperda). boll worm 
(Heliothis obaoleta), 

CORN BAR WORM. 

ST. VINOKNT. Quite bad in places. 

ST. LUCIA. Common in all patches of corn ; completely destroyed 
the small lot at Reunion, as it attacked as the drought set 
in and growth was below' normal. 

MONTSERRAT. This pest is invariably present on Indian corn 
in Montserrat. Kerosene emulsion w'as tried as a remedy 
but it destroyed the plants. 

ANTIGUA. Fairly abundant. Responsible for a fair amount of 
damage to crops. 

ST. KITTS. This pest is very troublesome, especially in dry 
weather : has occurred all over the island. 

NEVIS. Observed in every field to a fairly great extent. 

HARD BACK GRUBS. 

MONTSBBRAT. Hard backs seem to be a very general pest in the 
adult stage, being found on a variety of plants. Xo 
observations have been made for attacks of the grubs. 

ANTIGUA. This peat was extremely common in some fields and 
was possibly responsible for the almost total destruction 
of corn crops in them. Common during April and May, 
and during latter end of year. 

The reference here given to the hard back grubs in Antigua 
is to the larva of the Antigua brown hard back. fMchn 
toma sp. Tlie Montserrat reference appears to l>e to the 
occurrence of the weevil Exophthalmus esuriem, the grub 
of which is now known to be a root borer. This insect is 
called a hard back in some localities, and this leads to the 
confusion of entirely different insects. 

Ground Nuts. 

GKBEN BUGS {Edessa itieditabunda). 

S'R VINOBNT. Did some damage in certain fields. 

LEAF-BATING CATERPILLARS. 

ANTIGUA, Found commonly at Skerretts’ during latter end of 

year. 

NBVIS, Observed in plot at experiment station. 

Onions. 

CATERPILLARS. 

ANTIGUA. Attacks of this pest were experienced throughout 
growing season. 
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NEVIS, Observed in many plots and nursery beds, but not to 
a great extent. 


THRIPS. 

ANTIGUA.. Found eounnonly in fields as crop was reaching 
maturity. Did but little damage. 

• Rubber. 

SI ALE INSECTS. 

ST. LUCIA. Present generally, but no serious attack. 

ST. KITTS. No cultivation in St. Kitts. The few trees grown on 
one estate are not sf> badly afFecded as in the early stages 
of growth. 


GREEN DRESSINGS. 

ST LU( lA Horse beans were destroyed by the acre at Reunion 
by a caterpillar believed to be tlie same as that wliich 
attacks the sweet potato {Protopurre (^nifulata). From 
about 7 to 9 a m. each day the plots swarmed with the 
wild bee {Pali^te'^ annulatiiH) feeding upon the caterpillars 
All the Crotalaria varieties had then* seed pods punctured 
and the seeds destroyed by a small hairy black caterpillar 
with red maiginal stripes. Tephro^in randidn remained 
unattacked. 


(iENBRAL REMARKS. 

MONTSERRAT. Numerous complaints are received al)out the 
damage done by slugs to provision crops on the upper 
lands of certain estates situated at the bases of the moun- 
tains. 

ST. KITTS The ffack Spaniard is a very useful enemy against 
the cotton worm^ and in Anguilla it is thought that it has 
had very much to do with keeping the (*otton worm in 
chetjk, as the Jack Spaniards were seen in large numbers 
among the cotton plants. 

Generally speaking, the year under review has been partic- 
ularly free from any serious pests to cane or cotton, and 
no new pest has been found. 

NEVIS. The parasite of the cotton worm, which wAs found to 
a great extent last year was ol)served in only one or two 
places this season, and i ot to any great extent. 

The crops, on the whole, were not attacked to any great 
extent by any serious peats, and the mild attack by dotton 
worm in certain localities and its absence in other places, are 
note-worthy. A fair amount of damage was done to some 
fields by this pest, but this was due rather to bad manage- 
ment in the use of poison than to severity of attack 
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Yams. 

SrALE lXSE(rrs (/UpidiotuH hartii). 

GRENADA. Quitt^ oommon in all disiiifjts. 

ST.‘ VINCENT. Seen in plaoes hut no extensivf^ daiua^^^ reported. 

ANTIGUA. A fair pnjjjortion f)f the crop had on them, when 
reaped, some few speoiinens of thi.s in.seft. . 

ST, KITTS. The yam orop generally w as poor from had weather 
uonditions hut there were no .special signs of disea.ses. The 
yams after reaping get eovejvd with a white scale. 


PART II.~-FUNGOID AND BACTERIAL DISEASES. 

BY W. NOWELL. D.I.t;., 

Mycologist on the Staff of the Imperial Department of 
Agricnltnre for the West Indies. 


SuOAR f ANE. 


ROOT DISEASE (Marnstniiis mrrimri, Wakker and allied species). 

GRENADA. Attacked Bi»urh»)n variety severely on the Morne 
Rouge plot. Six tdlier varieties in the plot were not 
visibly affected. 

ST. I.UCIA. Quite common in most fields and in some cases to 
a serious e.xtent. 

ANTIGUA. Common throughout the island ; effect speciallv 
noticeable on ratoon canes growing in heavy lands, as well 
as on those planted in poor or badly drained fields. 

ST. KlTl'S. Not so evident in the Basseterre district as in 1912 
owing to })etter weather conditions. It is to i)e met with 
however on many estates and only needs poverty of .soil 
and bad weather conditions to ])ring it int(^ prominence. 

NEVIS Observed on many estatt^s ; octnirred to a greater extent 
than in 1912. 

VIRGIN ISLANDS. Quite pronounced on ratoons. Variety B. 306 
appeared most susceptible. 

KIND FUNGUS {MeJanconinm sacchart, M<as.see). 

ST. LUCIA. Oommon. 

ANTIGUA. Common throughout the island, especially in fields of 
over ripe cane. Frnotifications of tliis fungus always 
appear on cane some few days after cutting. 

RED ROT DISEASE {Colletotvichum falcatnm, Went.). 

ANTIGITA. Isolated instances, 

ST. KITTS, Estate badly affected in previous crop [which was 
reaped late] showed no signs of it this year. 
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PINB- APPLE DISEASB (Thielavioj^paradoxa [ethaoeticus], 
Maubl. et Griff.). 

ANTIGUA. Fairly common in some few fields during the latter 
end of the year. 


Cotton. 

ANTHRACNOSE {Collet otrichum goesypii, Southw.). 

ST. VINCENT. Very prevalent. 

ANTIGUA. More common this season than for the previous two 
or three. 


WEST INDIAN LEAF MILDEW. 

ST. VINCENT. Prevalent in the latter part of the year. 

ANTIGUA. Common in all fields. Not regarded as serious. 

ST. KITTS Prevalent, especially in the wet districts when the 
plants were maturing, hut little damage seemed to result 
as the bolls were well developed. In Anguilla during 
last season it has caused much damage and it appears 
to be new to the growers, who gave it the name of 
‘greasy fiy\ 

NEVIS. Found to a great extent in all the fields, especially 
during the montns of December and January. 

VIRGIN ISLANDS. Made its appearance late in the season. 

BACTERIAL BOLL D1SBA.«^E, ANGULAR LEAP SPOT, 

BLACK ARM {Bacterium malvacearum^ Krw, Sm.). 

ST. VINCENT. Caused, along with anthracnose, much damage 
owing to the wet season. 

MONTSERRAT. There seemed to be a marked absence of bacterial 
disease on the first crop, but the second growth showed 
a fair amount of leaf spot and boll disease. 

ANTIGUA. Fairly common on heavy lands in damp situations. 

NEVIS. Boll disease observed in a few fields in December and 
January; leaf spot also observed in a few fields but not to 
any great extent. 

OTHER BOLL DISEASES. 

MONTSERRAT. The soft rot of cotton bolls (caused by a fungus 
in or near the genus Phytophthora) is always more or less 
present, particiiTarly near the ground or in damp weather. 

Late in the year it was found that a considerable proportion 
of the bolls of the second crop, although in outward 
appearance healthy, had discolour^ lint. 

ST. KITTS. In the late planted cotton many of the bolls tuimed 
black and dropped. Attributed to weather oonditions. 

TXRGIK ISLANDS* ^ A * blaok boU ' d|sease was noticed. 
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Cacao. 

ROOT DISEASE. 

GRENADA. A very persistent attack is reported at an estate in 
St. Andrews. Other attacks readily surrendered to good 
cultural methods. 

sr. LUCIA. General throughout the island, hut outbreaks have 
not V>een so numerous as during the previous year. The 
Rosellinia disease has now been observed on Kola. 

ST. KITIS. No recoifl of any <M»currence. The voung trees at 
Molineux estate occasionally die off, as has been previously 
reported, but this has not been definitely put down to root 
disease. 

CANKER (Phf/fophtliora Faheri, Maubl.), 

GRENADA. No serious attacks have been reported. 

ST. LUCIA. Quite general but no serious attack reported. 

DOMINICA. A number of trees of the delicate varieties growing 
at the Botanic Station went under to this disease during 
the year. A large number of trees f)f the Forastero type 
growing in unsuitable soil in the La Soye district were 
very badly attackeil by canker. Attempts had lieen made 
to cut out the diseasiKi tissue but there were ample signs of 
re-infection. Amelonada types growing amongst the 
Forastero trees seemed much less susceptible to attack. 

ST. KITTS. A few trees at Molineux have been affected hut have 
been successfully treated. 

BLA(^K ROT OF PODS {Phi/tophthom Faberi), 

ST. VINCENT. Seen in all fields. Nothing out of the ordinary 
observed or reported. 

ST. LUCIA. Fairly common in some districts among peasants* 
cacao. The most common pod rot here. 

DOMINICA. Observed in close association with tlie former, 
cankered stems bearing diseased pods. 

^ BROWN ROT OF PODS. (Thjvidnria taifia, Bancr.). 

OBENADA, There has been an increase of this disease in most 
districts, probably due to afmormal weatJier conditions. 

ST. LUCIA. Very common throughout the island and reported 
severe from certain estates in the Choisenl and Soiifri^re 
districts. 

DOMINICA. A few brown pods invariably present in every picking 
of cacao. Not in any way serious. 

There is considerable carelessness in the disposal of cacao 
husks. Only a few planters t^ke the precaution of burying 
or liming the busks, 
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DiK-HACK AND STEM DISEASES {Thy Vida Ha tarda). 

GRENADA. Die-baok observed in December on an estate in St. 
Andrews. The attack was fairly extensive but not severe 
when noted first. 

Si. LUCIA. Of general occurrence. 

DOMINICA. Generally prevalent. 

VIRGIN ISLANDS. This form of disease was noticed. 

PINK DISEASE {CuvtHnm lilacino-fuscuyn, B. & C.), 

ST. LUCIA. Not observed and not reported. 

DOMINIC A. Not observed during 1913. 

THREAD BLIGHTS. 

GRENADA. None on cacao this season. 

ST. LUCIA, Not observed and not reported. 

HORSE-HAIR BUGHT (MmasiHiUH equicviuH, Mfiller). 

ST. LUCIA. Not observed and not reported. 

DOMINICA. Observed in the interior of the island on cacao trees 
somewhat neglected. 

MISCELLANEOUS FUNGI. 


None I'eported. 

Limes and other Citrus Trees. 

BLACK root disease {ftosellinia sp.). 

DOMINICA. Found most commonly on estates in the interior of 
the island, usually attacking good-sized, well-grown trees, 
thus causing alarm and annoyance. Apparently the dis- 
ease is firmly established before the trees show any 
appearance of having been attacked, and the saving of 
attacked trees becomes difficult. Probably somewhat less 
prevalent than in former years. 

ANTIGUA, It is extremely difficult to estimate amount of damage 
done by root diseases in lime fields. However, they do 
not appear to be increasing. 

RED ROOT DISEASE {Spha^roatilbe sp.). 

DOMINICA. Pound on estates near the coast on both sides of the 
island. The attack reported last year is being controlled. 

Isolated dead trees here and there on estates appeared to 
have the fructifications of this disease at their bases.^ The 
best treatment appears to be to burn these stumps on the 
spot, followed by the digging out ,of as many roots as 
poi^ible I burning these, then applying a liberal dressing of 
quicklime. 
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MI8CEIXANEOUS FUNGI. 

ST. LUCIA. ‘Damping off’ among lime seedlings is reported 
from several estates as very se\ ere. 

SwKET Potatoes. 

ROOT DISEASE Marafimius sp. 

ANTIGITA. Found (iommonly in potatoes reaped from old cane 
fields. It does not seem to affect the yield of the plants. 
Possibly merely saprophytic on this crop. 

COOO-XUTS. 


nuD ROT. 

GRENADA. Sporadic cases ot disease occurred and the trees 
were destroyed. Sonn* of these, may have been root 
disease. 

ST VINCENT. OiK) or two probable cases seen. 

ST. LUCIA. No cases observed or reported. 

ANTIGUA. No definite instance recorded. 


MISCELLANEOUS FUNGI. 


GRENADA. A 
severe. 


few cases of stem canker noted, but none were 
Indian Corn. 


ROOT DISEASE. 

ANTIGUA. Sporadic attacks occurred. Possibly much of the 
damage attributed to this disease in previous years was 
caused by hardback grubs. 

(tUtnea Corn and Imfhee. 

LEAF RUST. 

ST. VINCENT. A good deal of it on impliee at the Experiment 
Station. 

ANTIGUA. Commonly found in all fields of CTiiinea coni as the 
plants mature. Does not appear to be responsible for 
much damage 

NEViSi Observed on ( I iiiiiea corn in many places but does not 
seem to be doing any damage, 

CiROUND Nuts. 


ROOT DISEASE. 

OEENADA. The small^ cultivations at the Botanic Gardens and 
at Westerhall were slightly attacked. 

LEAP RUST {6Verfo aracAi’rfw, Lagh.). 

ST. VINCENT. This was very prevalent in fields generally. Wet 

season no doubt the oause. 
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MONTSEBBAT. This pest attacked the plants as usual at about 
three months from planting. 

ANTIGUA. Noticed in mature plants in Experiment Station. 

LEAF SPOT {Cerrospi/ra personata, Ellis). 

ST. KITTS. None to do any damage. 

Onions. 

BACTEBIAL EOT. 

ST. KITTS. No occurrence of this in the Held, but onions reaped 
kept very badly and much loss was sustained from rotting. 

ANTIGUA. Not noticed in the field. Isolated instances found on 
onions after harvesting. . 

Yams. 

TUBER DISEASE. 

ANTIGUA. A disease causing rotting of the tubers in the field 
was recorded for the first time from three places in 
Antigua. Very little is known about this disease locally. 

Rubber (Castillo a). 

BLACK ROOT DISEASE (RoseUitita sp.). 

ST. LUCIA. Reported from one state. 

GRENADA. A few trees were killed at the Grand Etang by this 
disease. 

GREEN DRESSINGS. 

ST. LUCIA. Crotalarm vetTucoaa was severely attacked by what 
appeared to be a root disease : white mycelium covering 
the stem just above the soil level. C, stunata growing in 
the samejilot, separated by a 3-foot row ot sugar-cane 
was unafl^ted. 


General. 

LOVE VINE (Cmcuta sp.). 

GRENADA. Love vine is handled fairly systematically by the 
Government sanitary inspectors acting unper the Noxious 
Weeds Ordinance. 

ST. LUCIA. Love vine has become so common a pest that legis- 
lation is necessary. 

DOMINICA. Enquiries made during the vear show that this pest 
is confiuM to certain fairly well-defined portions of the 
islapd. In the districts where it is found it causes much 
damage to crop, more espcially cassava, limes and cacao, 
and trees forming wind breaks. ^ 

ANTfGUA. There is a decided decrease in the quantity of love 
vine during the season under reprt when compred with 
the previoiis <meiu 
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ST. KITTS. Love vine is plentiful in some districts but no trees 
of any value are attacked. (‘ Old Man’s Beard,’ Tilland- 
sia spp., is a great nuisance on some trees ) 

NEVIS. Love vine observed on hedges, but not attacking any 
cultivated plant. 

VIRGIN ISLANDS. Love vine prevalent in lime plantations. 

MISTLETOE (Lm'anthwi sp., Phoradendron sp.). 

GRENADA. Oil peasant holdings mistletoe continues to be 
neglected. 

ST. LUCIA. Mistletoe is far too coinmonly met with on mature 
trees adjoining lime estates, and many cases of spreAding 
to this cultivation have occurred. The serious nature of 
this parasite is evidently not generally appreciated, as is 
evidenced by its presence in large quantities in public 
situations from which one would have expected it to be 
immediately eradicated. 

DOMINICA. Certain properties continued badly infested 
with mistletoe. The sharpest lookout and immediate 
action are required to keep this pest within control. 

CONTROL OF INJURIOUS INSECTS BY FUNGI. 

GRENADA. The red-headed fungus (Sphaerostilbe coccophila) is 

{ gradually coming into pi*ominence as a control of black 
ine scale and orange mussel scale. Shield scale fungus 
{Cephalosporitnn lecanii) still does good work on mango 
scales. 

ST. LUCTA. The white-headed fungus {Ophionectna coccicola) is 
spreading rapidly, chiefly through artificial introduction 
from one district to another. The red -headed fungus and 
black ixiiigiis (ilf/riangium Duriaei) are found generally 
throughout the island. The. shield scale fungus is still 
comparatively rare. 

DOMINICA. These continue to exert a most effective check on th 
numbers of scale and other insects in Dominica. 

ANTIGUA. The shield scale fungus has dune much towards 
clearing trees ill one hx;ality. The red- headed and black 
fungi are common in lime fields. 

ST. KITTS. There are very few fungus enemies of insects, as thex" 
do not seem to tlirive under the dry conditions which exist 
in St. Kitts at certain times of the year. 

GENERAL REMARK8. 

DOMINICA. Coco-nuts and rubber trees continue remarkably free 
from attacks of insects and fungus diseases. No disea^ 
trees of either of the above were observed, or reportedf.to 
this Department. 

ST. KITTS. GtenerSfly speaking, the year under review has been 
particularly free from any serious pests to cane or cotton 
and no new pest has been found. 
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SUMMAEY OF DISTRIBUTION. ‘ 

The following table is intended to show the status and 
distribution of the insects, fungi, and vegetable parasites 
attacking the principal crops. It has been drawn up from the 
information available at the Head .Office of the Department, and 
has not been re-submitted to the officers in the various islands. 
While not claiming to be exact, it may be taken as affording, so 
far as the entries are positive, a fair summary of the position 
during the year in question. A blank space means in many 
cases that the crop referred to is not grown to any important 
extent in that particular island, or it may mean that the insect or 
fungus is not familiar to the observer, or has not been noticed, or 
again that it is actually absent. It may in general be taken as 
indicating that the insect or fungus, unless it is an obscure one 
is not prevalent to any serious degree. 

EXPLANATION OF SIGNS USED. 

g ~ generally distributed. 

G = generally distributed, severe. 

1 local. 

L = locally severe. 

r ~ recorded present. 

? - doubtful. 



217 


INSECT PESTS. 
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INSECT PESTS.- Cowciuded. 


Onions. 
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Sweet Potatoes. 

Caterpillara 

Scarabee 

Bed Spider 

Thrips 


Yams. 


Grenada. 

S. Vincent. 
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Dominica. 

Montser at. 

Antigua. 
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Scale Insects on tubers ... 



FUNGOID DISEASES. 


Cacao. 


Boot Disease 
Oanker 

Die-back and Stem Diseases 

Brown Pod Bot 

Black Pod Bot 

Pink Disease 

Thread Blight 

Horse hair Blight 

Other Diseases 

Coco-nuts. 


Bud Bot 

Other Diseases 

Corn (Indian). 

Boot Disease 

Cotton. 


Anthracnose 

Bacterial Boll Disease 
Angular Leaf Spot 

Black Arm 

West Indian Leaf Mildew 
Other Diseases 

Green Dressings. 

Boot Disease 

Ground Nuts. 

Boot Disease 

Bust 

Leaf STOt 

Other Diseases 

Giunea Corn and Impheb. 

Bust 
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FUNGOID DfSEASES. -Conc/jidpd. 


Limks and other Citrus Trees. 

Root Canker 

Black Root Disease 

Red Root Disease 
Other Diseases 

Onions 

Bacterial Rot 

Rubber. 

Black Root Disease (Castilloa) . 
Other Diseases 

Sugar-cane. 

Root Disease 

Rind Fungus 

Red Rot 

Pin^-apple Disease 

Other Diseases 

Sweet POTATOEa 

Root Disease 

Other Diseases 

Yamp. 

Tuber Disease 

Other Diseases 

Phanerogamic Parasites. 

Lore Vine 

Mistletoe 
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THE PRODUCTION OP PORK AND BACON. 


A NEW INDUSTRY FOR THE WEST INDIES. 

BY FRANCIS WATTS, C.M.G , DJSb., 

Imperial Commissioner of Agriculture for the West Indies. 

It is widely recognized that thei*e is real need for the greatei 
diversification of agricultural industries in most of the West 
Indian islands, and that if this can be accomplished, important 
results of a beneficial nature are likely to accrue. Tins need has 
been ever present in the minds of those responsible for agricul- 
tural development, and already notable results have been at4iained 
in some directions. We have the development of the Cacao indus- 
try in Grenada and other colonies following upon the sugar crisis 
of the early eighties ; the development of the lime industry, which 
has i*eached so marked a pitch in Dominica, and the dexelopment 
of the cotton industry, which has added much to the prosperity 
of many West Indian islands, amongst which may be mentioned 
St. Vincent, St. Kitts, Nevis, and Montserrat. 

These instances suffice to show the beneficial effects that ha\ e 
followed the successful establishment of indiistrips which have 
become staple ones in the colonies concerned. There yet remain 
many districts where new industries are needed, and one may 
well suppose that equally b'^nefioial results remain to be reaped 
from successful exploration into new industrial regions. 

Careful consideration has convinced me that a large field 
for development, larger indeed than any of thosejusb referred to, 
awaits efiiploitation in the form of pig raising, wich its accompa- 
nyi^'^rcNiuotiou of bacon, pork, and other important subsidiary 
prd«5ot«.. 



The raising o£ pigef Iw opening a phase of a^oulture 
entirely new to the West Indies, would develop possibilims of a 
widely extended kind ; it would revolutionize agricultural ideas 
and admit of the utilization of land and of products at present of 
little service, making them important as sources of wealth. 

To all who know the West Indian islands it is evident that 
pigs thrive well and, in a small way, already have some industri- 
al value. What has hitherto prevent^ the existing small 
indnstry from assuming important dimensions is the limited 
market available under existing conditions. 

There appears no reason, however, why, as the outcome of 
the development of refrigerating machinery, bacon and pork 
products should not be raised in the West Inaies, to find a market 
in Europe and America. These markets are now feeling the 
efiFect of a diminution of supplies so that prices have advanced 
over 30 per cent, in the last five yeai’s. New sources of supply 
are urgently needed, and it is evident that the time is opportune 
for the West Indies to come forward as suppliers of a market 
likely to be faced with somewhat short supplies for some time to 
come. 

The market into which it is proposed to enter is a vast one 
Some idea of its importance may be gamed when it is stated 
that the importations into England are, as shown in the follow- 
ing table, or an annual value of some twenty millions sterling. 


Description. 

Quantity. 

Value. 


1912. 

1913. ' 

1912. 

1913. 

Pork, fresh and re- 

Cwt. 

Cwt. 

£ 

£ 

« 

frigerated 

312,739 

495,864 

830,743 

1,360.360 

Pork, salted 

213,238 

240,943 

270,265 

289,275 

Bacon 

4,934,099 

4,875,890 

14,556,648 

17,428,881 

Hams 

897,876 

854,995 

j 

2,720,379 

8,068,251 


In order that anything eftective may be done, it is clear that 
the new enterprise must be entered upon on a large scale, and 
that for successes to follow, it is essential that there shall be 
laige developments and efiPective organization from the outset ; 
small scattered individual efforts willbe of no avail. 

From the nature of the case it is obvious that from the 
lieginning of the enterprise, assurance must be given of the 
adequate preparation of the commodities concerned, 6{ their 
pj^per entry upon the vast markets to which they are lo b#8ent. 
While it may be possible for West Indian planters, by oareful 



thouj^ht and under careful guidance to succeed in the raising of 
pigs, it is evident that they do not possess the requisite knowledge 
of the bacon-curing and pork-packing business, or of the conoi • 
tions and requirements of markets, to enable them, unaided, safely 
to embark on the undertaking in view. 

To carry into effect what I believe to be an important and 
lucrative venture, it will be necessary from the outset to enter 
into arrangements with those who are perfectly familiar with 
the manufacturing, packing, and marketing side of the business. 
It appears to me that this may be best effecterl by the 
formation of a company or companies, which will undertake 
to purchase pigs from* the growers on a profit-sharing basis, 
and who will undertake to erect and operate a series of 
bacon-curing and pork-packing factories in various places in the 
West Indies. Briefly stated, the position would be that the 
company should purchase pigs from the growers, convert 
them into marketable products, and sell them, on profit- 
sharing lines, just as the large sugar factory companies, 
such as exist in Antigua, St. Kitts and elsewhere deal with 
sugar-canes and sugar. The planters on their part should enter 
into agreements to raise the pigs, and tc> furnish all that they 
raise to the company. 

I have already given some consideration to the manner in 
which this business may be conducted as a profit-sharing enter- 
prise, but it is unnecessary to burden this preliminary 
communication with attempts to develop plans in detail. 

The existence in practically every island of the West Indies 
of a body of planters who are in a position at once to consider 
the question of embarking on such an industry as that proposed, 
who are anxious to find new outlets for the produce of their 
land, who are even now producing considerable quantities of 
material that may be used for feeding pigs, and are able at short 
notice rapidly to increase these amounts, makes it possible to 
think of starting the enterprise on tlie considerable scale that is 
necessary to ensure success. The t^xistence of this compact 
body in possession of all the facilities for the business, and ready 
at once to get to work, is a feature of importance not commonly 
met with in contemplating new developments, and one which has 
an important bearing on the success of the enterprise. 

Looked at from the West Indian point of view, tliei*e are 
large areas in many of the islands eminently suited to pig- 
raising : readei's acquainted with individual islands will readily 
see how large, and Jiow suitable for the purpose arc the districts 
in view. lu the first place there are considerable areas under 
oultivatiou in sugar-cane, which are at present yielding uni^mun- 
erative returns from the production of muscovado sugar, and 
there is little prospect of modern sugar factories being erected in 
many of these. Such areas exist in Antigua, Montserrat, Nevis, 
and possibly in St. Kitts, and elsewhere here are also even 
larger areas suitable for cultivation iii sugar and other cix>ps 
now lying idle or imperfectly ocimpied because it is impossible to 
find any crop that may be profitably grown and marketed. Ijow 

6 rices and difficulties of transport fiave rendered these lands of 
ttle use to their owners. Very large areas so circumstanced 
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may be readily made available for pig raiidng, for here we have 
a commodity of which the supply is short and prices are rising, 
and which moreover solves many of the difficulties of transport, 
for the pig can transport himself, for moderate and sufficient 
distances, over roads and paths unsuitable for wheeled traffic, thus 
removing one of the greatest obstacles in the way of devel- 
oping many extensive and fertile tracts that exist in practically 
every island. 

In the matter of food supplies for raising pigs, the West 
Indian islands are most favourably situated In the first place 
there are considerable areas on which sugar-cane is now growing 
under unremunerative conditions, while they are still larger areas 
on which it may be grown if it can be conveniently disposed of. 
It is anticipated that it may be found profitable to feed the sugar 
cane so grown, direct to pigs, thus affording a new and important 
use for this readily grown crop. These lands are also capable of 
producing abundant supplies of important foodstuffs such as 
Guinea corn, pigeon peas, sweet potatoes, cassava, beans, maize 
and tropical food crops generally. 

The raising of proper rotation of crops for feeding pigs, and 
the skilful adjustment of these to the requirements of the 
industry will constitute an important part of agricultural 
tliought and development ; there is, however, no doubt concern- 
ing the ability to raise considerable quantities of suitable food- 
stuffs, and ample land on which to do it. 

At present there are many by-products and waste products 
that may be used to advantage in pig raising. The correct 
appreciation of the best means of using these will afford a fertile 
field for study and investigation ; it is possible even now to 
indicate some of these thac may be of value. 

Of late years increasing difficulty has been experienced 4n 
disposing of the large quantities of molasses produced in the 
sugar-cane industry. With the extension of modern machinery 
in large sugar factories, the difficulty of disposing of molasses has 
increased, for the molasses produced by these factories is not of a 
quality suitable for human food, though in proper association 
with other materials it is a suitable food for pigs and stock. 
Owing to the cost of freight and packages, which is hi^ in 
proportion to the value of the material itself, it is found difficult 
to place this commodity in European or American markets. 
Thus there is available locally a very large quantity of 
molasses eminently suited for feeding pigs. For example, the 
large central sugar factories of Antigua and St, Kitts will each 
produce in a season s^me 200,000 gallons of molasses available 
lor this purpose, and there are many other sources of supply. 

Another waste product of the sugar factories, which may be 
used to great advantage as food for pigs, is the filter-press cake 
which contains a considerable quantity of protein ana of sugar. 
It is a valuable food for animals for which at present there is 
little use except as manure. It may be taken that the quantity 
of.filter-press cake produced is approximately equal to one per 
cent of the weight of the cane crushed at a motory, cohsequently 
the Antigua and St. Kitts central factories are each prefacing 
70) to 800 tons of filter-press cake, and from other faotorieSi there 
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are amounts in similar proportion. This material may be regard- 
ed for this purpose as being as useful as barW or oats : each of 
these factories referred to at Antigua and 8t. Kitts would therefore 
provide the principle part of the food for 1,000 pigs in each season. 

Passing reference may be made to the waste materials of 
arrowroot works which contain much valuable food, and to the 
refuse lime skins of lime juice factories which are readily eaten 
by pigs ; also to such materials as bananas, large quantities of 
which are unable to be shipped, and for which some outlet is 
urgently required ; to coco-nut by-products and many other 
substances now wasted, but constituting useful animal food. 

Unfortunately, cotton seed, which is now produced in large 
quantities in the West Indies, does not form a suitable food for 
pigs. 

Without, at this preliminary stage, attempting to consider 
in detail the possibilities presented in this connexion by each 
individual island, it may suffice if it is suggested that each island 
would probably find no difficulty in profitably raising 20,000 to 
30,000 pigs in a season. The addition to the agricultural wealth 
of each island which such an industry imjdies, is very great : 
there are grounds for thinking that for some islands, the pi*oduc- 
tion of pork and bacon may readily become the main staple 
industry. 

In starting the industry very great care will have to be 
exercised in the choice of suitable breeds of pigs. It will prob- 
ably be found that such breeds as Duroc-Jersey, Poland China, 
Berkshire, and Taniworth are suitable, but it will be well to 
arrange for the careful introduction of well bred animals, and in 
this it is probable that assistance may be given by the company, 
whose business it will be to provide the neccwssary factory, and 
arrange the details of disposing of the produce. 

It may be well to point out at the outset, that in the event of 
a planter undertaking to raise pigs for a factory, he will require 
to study very closely and carefully the art of feeding and prepar- 
ing for market the animals lie undertakes to raise. The work 
must be undertaken in an intelligent manner ; knowledge must 
be gained concerning the value for the end in view of all the 
forms of food available. This opens up a large and new field for 
the consideration not only of planters, but also of the Agricul- 
tural Departments and Experiment Stations, and one may look 
forward with satisfaction to the probable effects on the develop- 
ment of each colony, of the outcome of this stimulation of ideas. 

It has been suggested that bacon produced in the West 
Indies may have the defect known as softness. It is, however, 
well known that softness is a feature appearing not only in warm 
climateSi but also in countries with a cold climate. Softness is by 
no means uncommon, for example, in Canada. Recent researches 
appear to have demonstrated that softness is largely traceable 
to the methods of feeding, and that certain oily foods, such 
as some maize products and oilmeals, may accentuate this 
feature. 

Opportunity has recent^ been taken to examine the fat of 
pigs raised in several West Indian islands. The results appear to 



show, that under the present conditions of feeding, the fat tends to 
exhibit firmness rather than softness. 

If pig-raising for bacon purposes is to be undertaken in the 
West Indies, it is evident that the business must, from the outset, 
be conducted on well organized lines under scientific direction. In 
this way it will be possible in the early stages of the industry, 
and before any considerable numbers of p^s are ready for market, 
to make careful investigations as to the efrects of various forms of 
feeding, and as to general conditions of raising and maturing, so 
that the business may be placed on a sound basis. 

Fortunately the conditions existing in the West Indies are 
eminently favourable to development on sound lines, in that, as 
already stated, the planters are ready to embark on new indus- 
tries, while ample facilities for their side of the business already 
exist. At the same time it may be remembered that in ev’^ery 
colony there is an Agricultural Department which, either in 
itself or through its associated agencies, is able to assist in 
carrying out experiments to elucidate the problems that are sure 
t o confront any new industry ; to afford advice concerning the 
food materials available, and the best means of using them ; and to 
assist in directing those co-operative experiments which will 
assuredly be found necessary to determine the best conditions of 
working. 

What remains to be done is to secure the formation of 
companies possessing the necessary capital to equip and work 
the bacon-curing and pork-packing factories on an adequate scale, 
and who are also in possession of full knowledge of all the require- 
ments of the markets for the products to be turned out, and of 
the intimate details of the business, so that every portion of the 
slaughtered pig may be utilized to the best advantage. 

At the same time, it is open to suggestion that the position 
is of sufficient importance to warrant Government assistance, 
particularly in the early stages of the enterprise. 

It is recognized that a large amount of work remains to be ^ 
done in order to organize tlie business of producing, selling, 
manufaottiring, and marketing, with its many and diverse 
elements, on a satisfactory basis ; but that it can be done, and that 
in a short period of years, I am fully convinced. 

As a stimulus to action, it may be worth while to consider 
what beneficial eflects would follow the introduction of an entire- 
ly new form of industry, with the possibilities of employing land 
and crops at present of little value. Trinidad may add greatly 
to its agricultural revenues by such a development, while the 
islands of Antigua, St. Kitts, Nevis, Montserrat, and St. 
Vincent are pre-eminently suited for the undertaking in view. 
Those who know these last named islands, and their agricultural 
and fiscal conditions^ can form their own conclusions as to the 
advantages that would accrue to them, if each were exporting 
the product of some 20,000 to 30,000 pigs annually. 

The present moment is a favourable one for consideri^ the 
proposition now set out. The supplies of bacon from the united 
States to England are decreasing, as are also those from Canada. 
The following extracts relating to the provision trade in January 
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1914, taken from the Journal of the Board of Agrieulture (Great 
Britain) for February 1914, clearly indicate the condition of the 
market and its prospects : — 

‘ The scarcity of both English and/ Irish pigs continues 
to cause anxiety amongst curers, and it is generally expected 
that the present high prices will be maintained, the supply not 
being sufficient to fill the demand. 

‘ All advices from America point to strong markets, and 
packers demand extreme prices for forward shipments, anticipat- 
ing that the raw material will cost them niore. 

‘ The American Hog Census, as taken on J aniiary 1 , shows a 
shrinkage of about 3 per cent., the figures being 58,933,000 as 
against 61,178, 000 last year, and 65,620,000 three years ago. 

‘ Canada continues to send less bacon to England, and there 
are prospects of a still larger reduction in the quantit}' 
available for export from the Dominion. In 1913, 12,176 tons were 
shipped to this country, against 30,790- tons two years ago (1911).* 

New fields of supply are being sought, even such distant 
sources as China being exploited. With these facts in view, it 
appears evident that the West Indies have an opportunity of 
establishing a large, remunerative, and important new industry, 
and that it is expedient now to give the matter serious considera- 
tion. 


IMPORTS INTO THE WEST INDIES OP SALTED PoRK, 
HAMS AND BACON DURING THE YEAR 1912. 


Colony. 

Hams and Bacon 

Pork. 



»>. 

£ 

fi). 

£ 

Trinidad 

411,79fi 

12,961 

4,102,467* 

60,358 

British Guiana 

271,372 

10.154 

1,578.200 

26.209 

Barbados 

188.111 

4.578 

1,104,227 

23.005 

Grenada 

38,191 

1,415 

3l4,515t 

6,000 

St. Vincent ... 

8,445 

360 

83,000 

1,636 

St. Lucia 

19,370 

720 

I15,808t 

2,090 

Antigua 

10,210 

653 

235,231 

4,870 

St. Kitts 

25,498 

1,0.58 

282,300 

5,393 

Dominica 

12,191 

538 

62,905 

980 

Montseri'at ... 

2,242 

96 

12,600 

268 


982,427 

32,.531 

7,891,283 

130,809 


* Meats in brine, 
t Xaoludes salted beef. 
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OpMMBROB AND SOIBKOB IN OOTTON 
OROWINa^ 

BY MB. J. W. MCCONNEL. 

The primary object of this paper is to put before the 
Congress some thoughts in regard to the objective which should 
be aimed at by cotton breeders and cotton growers. I propose 
to elaborate a letter on the same subject which I wrote to the 
Textile Mercury in March. In writing that letter I only had in 
view cottons suitable for fine yarns ; but I think the same 
considerations are pertinent, at least to soiKe extent, to the 
growing of all cottons. It may be that in the United States of 
America cotton has been grown hitherto so as to give fairly 
satisfactory results to tne grower, without any particular 
attention being given to scientific considerations. So far as this 
is the case, it is due to the fact that cotton growing in America 
is an inherited industry. For over a hundred years — practically 
for the whole period of commercial cotton spinning — America 
has been in the position of supplying the stanaard cottons of the 
trade. It is probably more true to say that cotton spinning has 
been elaborated so as to handle in the best possible way the 
cotton from America, than to claim that America has envolved 
cotton specially suitable for spinners. 

But whatever may be the truth about America, there can be 
no question that in other countries, success in cotton growing 
can only be obtained by the application of scientific principles. 
India affords an object-lesson of a sad kind. There, t nere is a 
great industry — in the sense that millions of acres of land are 
employed ; giseat again in the sense that millions of people work 
at it ; great a^ain in the sense that it is an ancient industry wifh 
a great historic past. In every other sense it is a sadly little 
industry. It produces a pitifully small quantity of indifferent 
quality. Scientific principles have been ignored in the past. It 
is to be hoped that tne new efforts now being made will produce* 
good results, but I fear that the Government are ^still very faF 
From recognizing that liberal expenditure on scientific work in 
cotton growing and in agriculture generally, is the only foundation 
oil which prosperity for India can be built. The story of cotton 
in Egypt IS happier, but it teaches the same lesson. Apparently 
its early successes were largely due to the strong nand of 
Mohammed Ali, compelling the use of the best seed and the beat 
methods of growing known to his day. And subsequently 
I think that Egyptian cottons have just maintained a balance 
between the tendencies of Nature to deteriorate, and the efforts of 
human agents to improve. In the newer cotton-growing 
countries— which, as it happens, are nearly all in the Tropes, and 
thus directly connected with this Congress— I am sure that 
success depends entirely on the application of the beat scientific 
learning to what is necessarily a very difficult problem. 

The difficulty of growing good cotton lies in several facts. 
First of all^ there is no natural cotton that is good. An its good 

* A paper read at the lotematioiial Tropical Agrioultare, London, 
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qualities have to be given to it by human agency, or at least 
have to he caught and kept by human agents whenever Nature 
chances to give sometliing good. Otherwise, Nature will 
hurriedly destroy the good characteristic. But, on tlie other side, 
there is the curious difficulty of knowing what is good. Cotton is 
not a food or drink, whose merits can be appreciated by the 
grower himself. Cotton again is not capable of valuation by 
chemical analysis. Nor can it be readily and easily tested for 
quality in its natural state. He who would grow goofl cotton is 
confronted with the difficulty of knowing what is good. The 
question how good qualities can be added to or increased in 
vegetable growths is, I suppose, in itself a problem for 
agronomists. But in cotton the question that has first to be 
settled is, What does the spinner want ? And conver.sely, How 
is the grower with a handful of new plants to judge their relative 
merits ? Then there is the further difficulty that the spinner can 
only answer the question very imperfectly. A spinner is not 
necessarily a scientist. In all the century and a quarter during 
which the cotton trade has grown to greatness, it would have 
been nearly useless for the spinner to spend time in studying iho 
laws that govern quality in cotton — useless, because lie knew ne 
one who would have tried to give the special characteristics 
required. The actual sequence of events, I tliink, has largely 
been that the grower lias grown what chanced to grow, and the 
spinner has adapted his machinery to deal with it. And by 
‘ rule of thumb ’ the spinner has bought wlmt suited him the 
liest, and the grower has used the seed which promised the liest 
results to himself. 

At the present time things are different. In every country 
where it has been sought to introduce cotton as a new product, its 
difficulties have compelled people to study its nature, and it is 
largely owing to the Agricultural Departments that so much 
progress in this knowledge has recently been made. Again, the 
organization of the Imperial Institute, and the formation of the 
technological departments in our municipalities, and at the 
Universities, haveniade possible research work on the nature of the 
fibre. In the United States some interesting experiments are in 
process of being made, with the object of ascertaining the practical 
differences to the mill arising from the use of cottons of different 
grades, these grades being classified under the new Official 
Standards. I may quote some useful words from Bulletin No. 62, 
which reports progress so far made. Mr. W. A. Taylor says 
therein : ‘ The Official Grades at pi'esent take cognisance "of 
only two qualities, viz : (1) the colour, and (2) the amount of 
trash and waste matter. Any complete system of standardiza- 
tion of cotton will, however, have to take into consideration, 
among other things, (3) the length of the fibre, (4) the strength 
of the fiibre, (5) the clinging qualities of the fibre, and (6) the 
bleaching qualities of the fibre.^ 

This is aiming high ; it is indeed a fine ideal, and the 
business of the spinner will be simplified, and the products of the 
mill improved, if the time ever comes when official valuations take 
properly into consideration the s^ning merits of cotton as apart 
rom its mere appearance. Mr. Taylors list of qualities is good 
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Except for two omiswons it seeins praotioally to cover whai 
a spinner is lookini^ for. 

(1) Colour is important in many cases. There are occasion- 
ally sold articles of wear in which the dead W'hite of A.merican 
‘ Upland", or the pearly white of ‘ Abassi ’ are required ; there 
are others which make their market by their natural brown. But 
as a rule the value of colour to a spinner is that his customers 
consider it an index of quality : if he changes the colour or shade 
of his cotton, his customers aie suspicious that the quality of the 
yarn has also been changed. I think also, that to cotton growers 
colour may very probably be of great value as an index of purity, 
or of trueness to type. 

(2) Amount of Trash and Waste. This is of the first 
importance commercially. Mr. Taylor says that the mill experi- 
ments with cottons of the various official standards show visible 
waste, v'arying from 4 per cent, in Middling Fair to about 
11 per cent in (jood Ordinary. If this he (‘onfirmed by the 
fuller report which is promised later, it shows the question of 
waste to be an even more important one to tlie general bulk of 
spinners than 1 should have expected. I know its great impor- 
tance to fine spinn^^rs. But on the figures given, it means that 
if Middling Fair is worth 8(L per lb , containing 4 per cent, 
of waste, then Good Ordinary will cost the spinner as much, if he 
pays 7*42d. for it. Of course, in addition the yarn made from 
the poorer cotton will still be poorer, even when this extra 
percentage of waste has been removed. Mr. Taylor speaks only 
of visible waste. Invisible waste — wliich may consist of damp, 
whether natural or fraudulent, or of dust — is equally important. 
I may mention a new cotton I once tried. It was attractive in 
appearance, but the fibres broke up into dust to such an extent 
that it was almost impossible to make a yarn at all, and quite 
impossible to make a yarn of the same counts, i.e., of the same 
thickness, as usual. 

This question of waste is one for scientific breeders. Waste 
may be trash, due to the leaf or to the shape of the boll, Wast^ 
may be immature fibres, due to the fibre formation on the seed, 
which I am told is an inherited quality. There may be other 
inherited causes. Or irregular fibres may be due to irregular 
plant food. Nature unaided will give us little but waste. It is 
to human science that we look for good cotton. 

t3), (4), (5;. Length of fibre, Strength of fibre, and Clinging 
qualities. Mr. Taylor rather curiously omits Fineness. Cotton 
yams vary in value according to their cleanliness, which is 
affected by the amount and kind of waste. They also vary in 
value according to their fineness, ^ their strength, and their 
regularity. These qualities of fineness, strength, and regularity 
in yarns depend primarily on the cotton. Cotton therefore is 
valuable to a spinner in proportion as it gives him these qualities 
in his yams. Now T imagine that these qualities in yams come 
Irtm and strength and fineness or fibre, and from some 

other qualities which Jm\ Taylor calls ‘ clinging ’ qualities. The 
well-known convolutions np doubt nffeot tms clinging, and 
probably also soihe oharaotemtics of the nature of fleitibwity of 
skiu hot easy to ascertain or defihe': a spinner sometimes speaks 
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of them as ‘oiliness’. I think tliat no one knows wliat are the 
exaot relations between these characteristics in the fibre, and tin* 
qualities we desire for our yarns. There is, I am sure, room for 
research work on this point. There is also urgent necessity for 
corresponding research work by cotton-growing scientists, as to 
the means by which they are to produce those (pialities in cotton 
which the textile laboratory finds to give the required results in 
yarn. 

Now I pass from the spinner’s requirements to a. matter 
which concerns both him and the grower ; and that is, that 
cotton should be cheap. The American orator proclaims, 
‘Cotton is King.’! True, but it is a limited monarchy. To 
remain King, cotton must be popular, cotton must be clieap. 
Cheapness does not mean want of proper profit for the grower : 
it does mean that all the resources of science must be employed 
to produce large crops per acre. Suitable cultivation, suitable 
manures, must be emplo)^ed ; but above all it rests with the 
plant breeder to evolve a cotton plant whose purpose in life 
18 to make cotton, not wood or cotton seed. The plant must also 
be energetic, and ripen its fibre quickly, so that men can get it 
and not the insects. There is no necessary ooiiflicjt in cotton 
between Quality and (luantity. The Sakellarides cotton in Egypt, 
the Camnodia in India, have proved that it is possible to make 
cotton more valuable to a spinner, and at the sam<* time more 
prolific and therefore less expensive to the grower. Here, then, 
is another objective for the cotton growing scientist. 

1 suppose -though 1 do not actually know— that in each 
country some obscure laws of climate and soil eventually prescribe 
wliat cottons can be grown prolifically. It is for the individual 
planter and for the Economic Department of each Government 
to ascertain within these limits wliat kind of cotton will give the 
greatest monetary return. This is roughly tlie product of two 
factors — quantity of lint production multiplied by price obtain- 
able. The relative price obtainable for any cotton as compared 
with others which might be grown is necessarily variable. It 
varies partly as the world’s needs alter. It varies still more as 
the quantity produced increa.ses or decreases. Sakellarides has 
spoilt its price by its own productivity : but it will still be grown 
in Egypt, because it pays the grower even at the lower price. 
And in a few years, if its excellence is preserved, it will regain 
its price, because the spinners who once use it c.in never go back 
to a poorer cotton. 1 suggest here as a broad rule foi every 
country and for every plantation, that it is bad business to grow 
cotton of small value per pound instead of higher priced cotton, 
unless the cheaper cotton is so prolific that its extra quantity 
makes up for its lower price. 

We can now define to some extent the questions to be 
answered by any paternal Government which desires its subjects 
to produce cotton. Some of the questions are : Can cotton be 
grown regularly one year after another ? This depends on soil 
and climate, la there labour available for growing and picking ? 
What kinds of cotton can be grown, and therefore what pri^ 
may be expected in the market? What will be the cost of carriage 
ana merohanting ? And therefore, will the price that remains or 
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the grower give him a reasonable return when multiplied by the 
quantity he can grow ? Will it pay him as well as other crops 
^ssible to be grown ? 

For more advanced communities, the questions which arise 
are easy to state but exceedingly difficult to answer. Two 
questions cover the whole field ; they are, Eow can the cottons 
grown be so improved as to be worth more money ? and. How 
can they be made more prolific, so that the results of growing 
them will be better for the grower? The answers to both 
questions lie in the sphere of thought which I have attempted to 
indicate. 

But there is one quality more, not named by Mr. Taylor, and 
yet I think the most important of all to growers and to spinners. 
1 refer to Uniformity. In all the qualities a spinner wants in 
cotton— namely, fineness and strength and length and adhesive- 
ness and colour and freedom from waste— in each and every case 
uniformity is essential, if the quality is to be worth money. To 
be partly fine is to be coarse ; to be partly strong is to be weak ; 
to be irregular in length or colour or anything else is to be so far 
poorer and less valuable. Also irregularity in plant habit is 
a certain bar to a big pro<luotion. Now I believe that this 
\irtue of uniformity, this nine qua non^ without which no goodness 
is good, I believe that this is now for the first time in the history 
of cotton within reach of attainment. Uniformity can only be 
hoped for from plants that will bi*eed pure. A pure plant may 
conceivably fail in unifoinnity, but without puritj^ uniformity is 
inconceivable. 

Now it is well known to all students of cotton growing that 
the work of Mr. Lawrence Balls in Egypt, and of others else- 
where, has shown that it is possible to cultivate cotton on 
a commercial scale from pure parents. There is a good deal of 
evidence that purity in itself gives value to cotton. The best 
practical cotton growers of my acquaintance attach the first 
importance to purity, even where they have not hit on Mr. Balls’s 
system of securing it. The experiments of the Americans with. 

1*^ Arizona bear a curious testimony to this 
principle. So long as they used imported seed the results wer^* 
poor; but by selection, or by accident, they struck on 
indigenous offshoot from the original Metafifi. Some of the 
cotton from this is as much superior to the best Sakellarides 
as that is superior to anything else in Egypt. They are not 
working on Mr. Balls’s system, and in practice the commercial 
crop from this cotton is too much mixed to be of any great value. 
But the testimony to the value of purity lies in the description 
of his experiments given by Mr. Kearney. Year after year 
he comments on the prepotency of Jus new cotton, and on its 
resistance to hvbridization. It is evident that Nature was here 
making one of her rare efforts to produce a pure cotton, and that 
so far as she succeeded, she was producing something exception- 
ally good. 

But the most striking evidence of the value of purity is to be 
found in the mill tests of Mr. Balls’s own cottons. Four samples 
of pure strains were selected for examination. The finger test of 
Alexandrian valuers found one to be good, the others indifferent. 
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I may admit that the judgement of practical spinners was not 
entirely at variance with this, but the mill test was very 
different. Of the four samples, one represented an attempt to 
develop a substitute for Sea Island cotton. In the first instance 
it was unfortunately not tested on this basis in the mill. No 
exact report can be given, but the cotton was reported to be 
neppy and wasty, but strong. I have subsequently had a small 
sample put through a mill which spins only fine Sea Island 
cottons. The experimental cotton proves to be very wasty, i.e., to 
have a large excess of imperfect fibres ; but when spun into yarn 
so fine as IBS’s, it is about 9 per cent, stronger than the standard 
of the mill, and is about equal in appearance. 

The other three samples were tested against Nubari, classified 
as ‘ Good ’. This showed a loss of about 18 per cent, of waste, 
and gave a strength of lO'OO th. One sample (which I will call 
‘ A ’,) showed 16*8 per cent, waste, and strength 12*50 B^. ; this I 
understand to be from Assili parentage, and to be extraordinarily 
prolific. ‘ B ’ showed 17*5 per cent, waste, and strength 14*00 lb. ; 
this is the cotton that was approved in Alexandria. ‘ (V showed 
15*7 per cent, waste, and strength 16 30 H). Considering that the 
comparison was made against Nubari cotton classing ‘ Good’, 
which is far above the average of Egyptian cotton, it must be 
admitted that these are I'emarkable results : the waste in each 
case is less, and (he strength much greater. It is unforcunate 
that the bulk of the cotton grown from these four strains was 
sold off before the results of our experimental tests were known. 
Thus there has been no opportunity of qualifying or confirming 
the tests on a large scale. ; but I may say that I have had a 
second test made with small samples in another mill— and again 
all three samples are stronger than Good Nubari, and again 
Sample ‘ C in which uniformity is the most noticeable charac- 
teristic, comes out the strongest of the lot. 

Gentlemen, I make two suggestions : — 

In the first place, 1 suggest that arrangements ought to be 
made either at the Imperial Institute, or in Manchester (perhaps 

E referably in Manchester), so that small quantities of cotton can 
e practically tested under conditions resembliug those of an 
ordinary mill. lu experienced hands a trustworthy test can be 
made with a pound weight of cotton, or even less. If some such 
practical testing were regularly available, it would greatly assist 
the scientific breeders and laboratory workers in cotton -growing 
countries, because they would not only be able to send small 
samples to be submitted to the test — they would also be enabled 
to bring their laboratory experiments on single bolls and single 
fibres into closer relation with mill practice than is now possible. 

.Secondly, I comm^ nd to all who are practically engaged in 
cotton breeding or cotton growing that purity should be their 
principal objective. Hitherto the whole character of the plant has 
been a chance entanglement of qualities, and improvement 
a nearly insoluble problem. When pure strains become generally 
available, the processes of improvement in quality or in Quantity, 
or of gradual modification in any desired direction, will become 
possibfe— and growers and spinners will both be benefitted. 
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BORTfBAVX MIXTtTBO, 

In the June 1914 issue ot Phytopathology, Mr. O. Butler has 
placed on record an interesting and important review of the 
present ^cnowledge concerning the physical and chemical 
properties of Bordeaux mixture, thorough understanding of these 
being held essential to a study of the biological action. He 
traces the origin of the use of sulphate of copper and lime as a 
deterrent from theft in connexion with the vineyards of 
Burgundy and Switzerland, and the subsequent observation of 
Millardet, in 1882, that the use of the mixture had the effect of 
protecting the vines from mildew, followed by the definite 
recommendation of its employment for that purpose. 

Butler reviews the work of Millardet, and the evolution of 
the preparation and use of Bordeaux mixture dow^n to the present 
time. These researches indicate that not only is there a marked 
divergence of opinion regarding the composition of Bordeaux 
mixture, but that various authors are by no means agreed as 
to the chemical and physical attributes of this mixture, and as s 
consequence of the lack of exact knowledge of these, its toxic and 
other biologi al properties are very imperfectly understood. 
The author accordingly undertook the study of the physico- 
chemical properties, and repeated the greater part of the work 
done by others in this connexion. 

Bordeaux mixtures are conveniently classed according to 
the amount of crystallized copper sulphate taken to complete the 
mixture, and also in accordance with the ratio between the 
crystallized copper sulphate and the lime used, reckoned as quick- 
lime. Thus Bordeaux mixture may contain varying percentages 
of copper sulphate, from ()*2o per cent, to 2 or 3 per cent, 
being often employed. Similarly, the ratio between sulphate of 
copper and lime may range from a 5 ; 1 to a 1 : 1 ratio, or evto 
higher. 

On mixing a solution of copper sulphate with calcium 
hydrate, the simplest reaction that can occur is the production 
of copper hydrate and calcium sulphate, but on experiment it is 
founa that instead of simple copper hydrate being formed, the 
precipitate contains various basic copper sulphates. These have 
&en accurately studied by Pickering*, who shows that with 
increasing quantities of calcium hydrate, the following basic salts 
are successively formed .* — 

4 CuO. SO3 

5 CuO. 80., 

10 CuO. SO., 

10 CuO. 80, 3 Ca O. 

These basic sulphates may be changed one into another by 
the addition of more cupric sulphate, or more calcium hydrate. 
As ordinarily prepared, when the mixture contains but a small 
excess of lime, the basic sulphate usually present is 10 CuO. SOj,, 


^Cdiemistiy of Bordeaux Mixture, Jwrtxal Chemical Soci^y, (T.), 91, 
pt. 2, IW. 
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but when a considerable excess of lime is used, the mixture 
contains more and more of the compound 10 CuO. 80.^ 3 CaO, in 
proportion as the lime is increased. 

Au important point in the physical character of Bordeaux 
mixture is the extent to which the precipitated copper salt remains 
suspended in the liquid. This depends on the nature of the basic 
salts produced, some of these bein^ dense and settling rapidly, 
others gelatinous and remaining long in suspension. Tlie basic 
salts fii*8t formed, tend to change into other basic salts, or 
mixtures of these, dependent on the ratio of copper sulphate U) 
lime employed. The position is, however, complicated by the fact 
that the gelatinous ijreoipitates tend to crystallize into blue 
sphaerocrystals, causing a deterioration of the mixture. These 
^haerocrystals settle rapidly, and are less effective as a fungicide. 
The circumstances affecting these changes were critically studied. 

These spliaerocrystals are formed in mixtures having a ratio 
of copper sulphate to lime of less than 5:1, even when the 
amount of copper sulphate is as low as 0*25 per cent. They are 
not, however, formed in mixtures containing higher ratios of 
copper sulphate to lime, such as b: 1, and this even when the 
percentage of copper ranges between 0*5 and 2 per cent. 

The point of complete deterioration may l)e determined in 
several ways, by observing the changes in colour, or by observing 
the rate at which the mixture settles. The author, however, 
devised the more accurate method of detecting the presence or 
absence of gelatinous magma, by placing a drop of the 
Bordeaux mixture on a microscope slide, rapidly dxying and 
cooling it, after which a drop of fresli hydrogen sulphide solution 
is placed on the slide, when the presence or absence of gelatinous 
magma can be brought out by microscox ic study, as it is blacken- 
ed while the sphaerocrystals are but little, if at all, affected. The 
author states that, if great accuracy is reijuired, the slide may be 
subjected to the action of gaseous hydrogen sulphide, which is 
without action on the sphaerocrystals 

The first results recorded are to the effect that both 
increase of temperature and of concentration hasten the 
deterioration of Bordeaux mixture. Foreign substances exert 
some influence on the period of deterioration ; magnesium 
carbonate, inagnesiuni oxide, and ferrous sulphate retard 
deteriorations somewhat, and so do ammonium spits. 

Various organic substances, such as peptone, glue, and cane 
sugar greatly retai*d the deterioration of Boi*deaux mixture, the 
latter oeing* particularly effective : invert sugar exerts a 
retarding influence, bul leads to the reduction of the copper and 
its precipitation as cuprous oxide : similar i*eduction takes place 
.when cane sugar is used, but much more slowly. 

Increase of temperature is sliown to hasten deterioration, 
the change taking place at 25" C. very much more rapidly than 
9® (J. The degree of concentration of the mixture influences the 
rate of deterioration in a somewhat irregular manner ; weak 
mixtures containing 0*125 per cent, of copper sulphate deteriorate 



very slowly, if at all ; stronger mixtures deteriorate morequiokly ; 
but it would not appear from the data recorded that there is a 
. definite connexion oetween the concentration and the rate of 
deterioration. 

The proportion of calcic oxide used in relation to the copper 
sulphate influences the rate of deterioration. Mixtures in which 
the ratio of copper sulphate to lime is 1:1 deteriorate more rapidly 
than those in which the ratio is 1 : 0*5, It was first pointed out 
by the Duke of Bedford and Pickering that mixtures prepared 
with an excess of lime, as is commonly the case, deteriorate 
quickly. Two points of practical importance are thus brought 
out, namely that Bordeaux mixture should be prepared without 
excess of lime, or with only a small excess— a matter again 
referred to later, — and that the mixture should be used fresh. 

Butler has carefully reviewed the information available 
concerning the vreathering of Bordeaux mixture, the work of the 
Duke of Bedford and Pickering being particularly important in 
this connexion as affording the most complete study of the 
question. The latter show that the basic sulphate of copper, when 
acted on by carbon dioxide, should yield theoretically definite 
amounts of cupric sulphate ; the basic salt 4 CuO. SO» should 
yield one-fourth, and the basic salt 10 CuO. SO., one tenth of its 
copper as soluble copper sulphate, on treatment with carbon 
dioxide. After treating Bordeaux mixture, the amount of solublf^ 
copper found is in some instance.^ slightly in excess of the 
theoretical quantity, but in roost cases, and particularly in the 
case of the ordinary Bordeaux mixture, it is less. These anomalies 
are explained by the Duke of Bedford and Pickering, by the 
suggestion, that in the case of the basic salt 4 CuO. SO..,, the greater 
solubility of copper is due to the solution of one of the basic copper 
carbonates produced, while the reduced solubility in the case of 
the more basic sulphates is due to side reactions between the calcic 
carbonate and the copper sulphate. Gimioghacii^i* suggests 
that, when the excess of carbon dioxide is romoved;;/iAe copper 
sulphate is precipitated by the basic copper carbonate. 

The greatest interest from the agricultutal poini of view, 
perhaps' attaches to the author’s summary of obser^^SllBfi on the 
physical properties of Bordeaux mixture. In maklh^tUls review, 
not only nas the author had regard to the ^ previous 

investigators, but he has checked these results Extensive 

series m experiments. 

He studies first the colours of the basic copper sulphates 
jmore particularly concerned with Bordeaux mixture proolems, 
indicating the colour of the freshly prepared precipitates, «and 
the colour they assume after standing for twenty-four hours, and 
argues from the changes that they probably indicate that one of 
the higher basic sulphates is always found first, no matter what the 
ratio in which the cupric sulphate and calcic oxide are brought 
together^ the changes to a salt of lower or higher basicity only 
taking place after a lapse of time. 

Much consideration is given to the question of the nature of 
the ^sic sulphate formed when different ratios of copper 
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sulphate and lime oxide are employed, and when these are used 
in different degrees of concentration. The relative rates at 
which these precipitates subside is also fully studied, and it is 
demonstrated that the method of preparation has no inconsider- 
able influence on the nature of the basic sulphates, or mixture of 
basic sulphates formed. Experimental eviflence is given to show 
that an increase in temperature of the mixture tends to increase 
thb rate of subsidence. 

A very interesting and important part of the paper is tJiat 
which deals with the effect of the method of mixing on the 
voluininousness of the precipitate formed. It is shown that 
there are nine ways in which the mixture of the liquids 
containing the copper sulphate and lime oxide can be affected, 
namely : 

Method 1. I Method 2. ! Method 3. 


Strong lime to Strong lime to ! Weak lime to 

strong copper. weak copper, 1 strong copper, 

i 

I 

Method 4. Method 5. ! jMethod 6. 

I 

Lime to copper Lime and copper i Copper to lime in 

in equal strengths. equal strengths equal strengths. 

I poured together. i 


Method 7. Method 8. Method 9. 

Weak copper to Strong copper to Strong copper to 
strong lime weak lime. strong lime. 

Butler then proceeds to collate the information given by the 
various observers. With regard to the effects resulting from 
different methods of mixing, lie says 

‘ In consulting the literature I have found that of ilie nine 
methods given above, six are recommended by one (^r another of 
the authors consulted, the same author not always being 
consistent. In a few instances (10 per cent.), of the authors 
cpnsulted, I find that two or three methods of preparation are 
eaually recommended, either 5 and G, or 4 and 5, or 4, 5 and 6. 
Tne recommendations are, however, only in one instance based on 
an examination of the rate of the precipitate formed when 
Bordeaux mixture is made according to the above schemes, and 
in this instance even, method 5 was not examined, despite the 
fact that it is the most highly and most generally recommended, 
41 per cent, of the authors consulted having unqualifiedly recom- 
mended ity or mentioned it solely. For the method of making 
Bordeaux mixture so consistently advocated in the literature, i.e., 
method 6, there seems to be little or no experimental foundation. 
An examination of the literature in which experimental data is 
giveni $how 9 this very clearly. ’ 
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After reviewing the observations of other workers, the 
author undertakes a sei'ies of oritioal experiments to determine 
the relative rate of settlement of 1 per cent. Bordeaux mature 
(1 ; 1), prepared according to the nine different methods mentioned, 
compares the results obtained with those of other experimenters, 
and critically reviews their results. 

His tabular I'esume of the work of various authors on rate of 
settlement of Bordeaux mixtures is as follows : 

SHTTrLEMENT (iN BELATIVB NUMBERS) AFTER ONE HOUR. 



Author. 

a 

A Warren and. 



Methoil. 





1 

\ 1 

1 

3 

4 

5 

6 

7 

8 


V^oorhees 

242 

64 



100 

■ • 


100 


Bl Jones .... 

t<K) 

115 


30 

100 

30 


100 

. . . 

C , Rogers . . , 

D ! Duke of 

... 

164 

... 

••• , 

64 



JOO 


Bedford and- 


1 ... 


• • 1 



! 

1 ••• 

. . 

fMckering 

3,650 

i 2.300 


1,550 1 


350 


,100 

3,500 

E 1 Hakius 


10) 


100 

100 

10 


,100 

• *. 

1 The writer 


' . . 


... 1 

1 , . , 



... 

* 

F (Butler) 

169 

61 

74 

52 1 

i 64 

1 60 

1 

49 

100 

196 


An intei'esting study is made of the different amounts of 
calcium oxide actually in solution at the time of preparation, in 
eight of the various methods of mixing, and as a consequence it is 
stated, the conclusion seems warranted that the amount of soluble 
calcic hydrate present when Bordeaux mixture is made, directly 
affedtfl the nature of the basic sulphate or basic sulphates formed, 
and that to its greater or lesser preponderance the divers eflhcts 
method of mixing are largely due. The conclusion appears 
winrfanted that the rate of settlement increases with the amount 
jjf soluble calcic hydrate present at the time of preparation of 
the mixture. 

The next step was to study the effect of varying the 
percentage of copper sulphate in the mixture, the former 
experiments having been made on a mixture containing 1 per 
tent; The experiments demonstrate that the mixtures prepared 
idtfathe lar^r amounts of copper sulphate— the experiments 
ranged from 0*125 to 4*0 per cent.— settle much less rapidly, and 
that to a greater extent than was anticipated. From this iK>int 
of view comparatively strong mixtures are thus preferable in 
practice to weak ones. 

5 The effect of varying the ratio between tbs quantities of 
cupric sulphate and oaloio oxide when maki^ inixtures of 
different concentrations was carefully stiKlied. I^e experiment! 
confirmed those of the Duke of Bmford and Pickering, to the 
eBbct that a mixture pr«pai!«dl with the ratio of copper sulphate 
to calcic oxide of 1 ; 9 % settles more slowly than^ mixtt^ 
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prepared with greater or lesser amounts of lime ; this is the • 
case whether the mixture contains J-per cent., 1 percent., or 2 
per cent, of copper sulphate ; and it is pointed out that increase 
in the rapidity of settling is connected with a decrease in the 
amount of the basic sulphate 10 CuO. SO, that is formed. 

The eflfect of the temperature at which the mixture is 
prepared was carefully investigated, and it is showm that the 
{n^eipitates that are produced when the mixture is made at 
temperatures above 20'’C. are more dense and less gelatinous than 
those produced at lower temperatures ; the mixture also deterio- 
rates more rapidly at high temperatures than at low. These points 
are of interest to workers in the Tropics. 

Consideration was given to the effect produced by stirring, 
regard being had both to delayed stirring after mixing, and to 
the degree of stirring. The general conclusion is arrived at that, 
in practice, no ill effects will result if Bordeaux mixture is 
thoroughly stirred only after the spray tank has been filled, that 
is to say, if stirring is delayed a tew minutes after the actual 
mixing of the copper sulphate and lime. It is problematical 
whether prolonged stirring, that is stirring for more than fifteen 
or twenty seconds, is necessary ; it is remarked that in any case 
the mixture will be subject to more or less continued ablation 
during the operation of spraying, so that the question has not 
much practical importance. 

An important section of the papei* is that dealing with tile 
types of Bordeaux, their preparation, and properties. The 
types may be divided into three classes: acid, neutral, and alkaline 
or basic. 

An acid Bordeaux mixture, wliich however in its chemical 
reaction is nearly neutral, is one in which the amount of lime 
used is as low as possible, consistent with the precipitation of the 
copper in the form of a basic sulphate. Such a mixture is that 
known as Woburn Bordeaux mixture, the use of which is 
recommended by the Duke of Bedford and Pickering, which is 
made by using copper sulphate and lime in the ratio 6:1. the 
lime being dissolved in the form of lime-water. In this mixture, 
the copper is doubtless present in the form of 10 CuO. SO3. 
Care must be taken in making the acid mixture to asceitain 
that no solute copper sulphate exists 111 the solution. 
The ferro-oyanide reaction is recommended for this, the test by 
means of a piece of bright steel not being satisfactory. 

The following brief summary of directions for preparing the 
three types of mixtures is convenient and useful : — 

1, Acid Bordeaux mixture. Prepare 100 parts of 1 per cent, 
or 2 per cent, neutral Bordeaux mixture, and add to it 0*1 or 0*2 
pttrts copper sulphate previously dissolv^ in 10 parts water. 

2. Neutral Bordeaux mixture. Copper sulphate 1 part ; 
milk of lime sufficient to produce alkalinity ; water to lOtl parts. 

, 3. Basic Bordeaux mixture. Copper sulphate 1 part ; qnick- 
IxMe 0*6 to 1 part ; water to 100 parts* 
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The use of ^ acid ’ or ‘ neutral * mixtures is recommended ; in 
these, if carefully prepared, the copper is present principally in 
the form of the basic sulphate 10 CfuO. 8O3, while in alkaline 
mixtures this salt is present together with the compound 10 OuO. 
80« 30a(), the latter probably predominating. 

In preparing Bordeaux mixture for field work, the use of 
stock solutions is advised for facilitating the mixing, and it is 
stated that Bordeaux mixture can be prepared equally well by 


either of the following methods : — 
8trong lime fco weak copper 

= method 

2 

Lime to copper equal strengths 


4 

Weak lime to strong copper 


3 

Lime and copper equal strengths 
poured together 

~ 99 

5 

Weak copper to strong lime 

~ 99 

7 

Copper to lime equal strengths 

99 

6 


SOME SUGAR FACTORY CALCULATIONS. 

BY FRANCIS WATTS, O.M.G. D.Sc, F.I.C., F.C.S., 

Imperial Commissioner of Agriculture for the West Indies. 

The altered conditions with regard to sugar production that 
have come about within the past few months are likely to revive 
the idea of providing additional central sugar factories in the 
West Indies, and renewed efforts will doubtless be made to 
attract capital, now that greater dependence is likely to be placed 
on the production of cane sugar in British colonies. 

In inviting the co-operation of capitalists for this purpose, 
difficulty is often experienced in apportioning the share of charges, 
and of profits that may reasonably be allotted to the cane grower 
and to the capitalist, respectively. 

A method of working that has proved satisfactory in certain 
oases, and may be recommended for wider adoption, is for the 
cane ijrowers to supply the factory with canes under a contract, 
receiving in return a provisional payment for the canes delivered, 
followed by a payment of a share of the profits, and finally, as 
soon as the capital has been repaid, for the cane growers to 
receive paid up shares, whereby they directly participate in the 
ownership of the factory. 

In contemplating such a proposal as is here outlined, the 
question at once ai^ises as to the price that should be provisionally 
l^id for the caneSjr hnd what share of the ultimate profits may be 
reasonably alloc^t^ to the cane grower, and to the capitalist. 
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^ The first thing that is evident is that the terms of the pro- 
position vary with every change in the price of sugar ; each party, 
therefore, is apprehensive lest the changes may place him at 
a disadvantage and, in consequence, desires to create in the bar- 

f ain, such margins of safety as he thinks will protect his interests. 

'he cumulative effect of tliese margins at different points is 
usually such as to frighten the several parties and to wreck 
the proposals. 

As the outcome of some experience in this connexion, I have 
prepared a diagram, whicli indicates with considerable accuracy 
various phases in such propo.sitions as are outlined ^bove, and 
enables a concrete view of the position to be taken in each case in 
relation to tlie various prices of sugar. 

The terms on which the diagram is based, are as follows : — 

It is assumed that to erect and equip with moderate railway 
facilities modern factories capable of making amounts of sugar 
ranging from 5,000 to 10,000 tons of sugar in a sea.son of about 
four months, will require an outlay, in the tii’st case, of about 
£68,000, ranging to about £138,000 in the second, or at the rate 
of £13J per ton of estimated output — a sum which in all ordinary 
cases may be regarded as fully ample. ♦ 

Provision is made for paying to the shareholders interest at 
the rate of 5 per cent., and for accumulating a reserve fund, by 
the setting aside of a similar sum of 5 per cent., by which the 
capital may be repaid in about fifteen years, if the sinking fund 
can be invested at 5 per cent., or in about seventeen years if 
invested at 3 per cent. 

It is estimatad that the canes can be hauled over the railway 
for moderate distances, and the sugar be manufactured and 
handled up to the point of shipment for £2 158. per ton, plus 
the sum realized by the sale of tlie molasses, this additional 
amount being estimated at somewhere in the neighbourhood of 
5ft, or 68. per ton of sugar produced, the cost of manufacture thus 
being taken at a total of about £3 per ton. 

It is further assumed that a ton of 96** grey crystal sugar 
can be manufacturd from 9*1 tons of canes ; this is based on 
experience gained with good average canes of the quality grown 
in Barbados and the Leeward Islands. For tho conditions 
obtaining in British Guiana and Trinidad, this figure would 
require to be amended, as the average canes of those coimtries 
are somewhat less rich in sugar. 

^ In the many discussions that have taken place, proposals 
for the provisional payment for canes have been made at various 
rates ; usually these have taken the form of the suggestion to pay 
the value of a certain number of pounds of sugar for each lOOtb. 
of canes supplied, the cane supplier, later, to receive a share of 
the profits of the factory. Commonly discussed terms have been 
4J, 6, or fb, of sugar per 100 lb, of canes, and on^-half of the 
profit of the factory after deducting the charges . arising for 
working expenses, interest, and provision for sinking fund. These 
various propositions are dealt with in the diagram. 

Tho length of each of the vertical lines of the diagram from 
bottom to top, corresponding with the various prices of 8ugai% 
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from £5 to £15 per ton, in talcen to represent the value of tibe 
whole of the factory output at each of tne given prices, that is, 
each vertical line represents 100 per cent, of the factory outputu at 
each price under consideration, tn the bottom part of the diagram 
a curve. A, has been di*awn, which represents the amount of the 
factory output that would be required to effect the payment of 
5 per cent, on the capital, which amount it is proposed to set 
aside for the sinking fund. 

Above this curve is drawn another, marked B i this shows the 
amount of the produce that is required to provide the sum set 
aside Fqr manufacturing the sugar, namety £2 ISs. per ton 
(the proceeds of the sale of molasses to be used in addition, to 
meet manufacturing charges). 

Above this there are drawn three curves, C, D, and B ; these 
cut off amounts corresponding with, C, 4 J ft. ; D, 5 lb. ; and E, 6^ ft. 
of sugar, respectively, as the payment per 100 ft. of canes. 
These unes are to be used alternately, according to the proposition 
under consideration. 

The height of these curves shows the proportion of the 
factory output that will be consumed to meet the charges for 
sinking fund, manufacture of sugar, and the purchase of canes, 
regaVd being had alternately to the curves C, or D, or B, 
according to the terms of the contract. The length of line 
remaining between the curve and the top of the diagram 
represents the proportion of the factory product available for 
interest on capital, and profit for division between capitalist and 
cane supplier. 

From the top of the diagram, measuring downwards, is 
drawn the curve F. This represents the amount required to pay 
interest on capital, at the rate of 5 per cent The space between 
the curve F, and either of the curves C, D, or B, according to 
the contract adopted, represents the proportion of the factoid’s 
produce that is available as profit, and consequently for division 
between capitalist and cane supplier. 

In oi*der to illustrate how this may be divided, t^vo^hne8, G 
and H, are drawn one, H, dividing the space between the curves C, 
and F into two equal portions. The length of the vertical lines 
from the curve C to the curve H, represents, for each price of sugar, 
the propoi*tion of the factory’s proauct that would be handed over 
as additional payment to the vendor of canes, who had sold on the 
basis of 4^ ft. sugar per 100 ft. of canes, plus half pi'ofits. 

Similarly, the line G indicates the position, when the basis 
of trading is 5 ft. of sugar and half profits. Other curves 
may be readily di’awn to indicate other aivisions of profits ; they 
have been omitted here, however, to avoid confusion from over 
crowding. 

The diagram indicates plainly how the price of sugar affects 
the interests of both parties— the cane supplier and we factory 
owner. It shows that if a factory can be operated on the 
conditiens laid down, and it is believra that a sate and reasonable 
bans has been taken for the calculations, then such a factory can 

its wo&ing expenses, together with an appropriation for 
sinking fund at the rate of 5 per oenh on its capital, and interest 
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to shai^holders, also at the rate of 5 per cent., to a point where 
the price of sugar falls slightly below £7 per ton, when it 
purchases its canes on the basis of 4^ R. of sugar per 100 Ib. of 
canes : or, it can pay at the rate of 5 ft), ana still meet its 
obligations until the price of sugar falls to £7 10><. ; or if it pays 
Sift)., the critical point is reac?he<l when sugar sells at about 
<£8 5a. 

We are thus able to see at a glance, that the proposals to 
operate factories on the terms set out are perfectly safe, from the 
point of view of the investor down to prices for sugar as low, or 
lower, than any that are likely to be realized. A continuation of 
prices for a season or two in the neighbourhood of those 
mentioned, would lead to a general collapse of sugar growing in 
practically every sugar-producing country. Speaking generally, 
it may be taken that a sugar factory, in a country producing 
a good quality of canes, can safely afford to base its opera lions, 
on the payment to the cane growers of 5tt). of sugar per lOOlb. of 
canes, together with half the profits of the factory. 

The manner in which a fall in price affects the profits of 
a factory, by causing an increased proportion of the output to be 
taken up in paying manufacturing charges, and fixed charges 
such as those for interest and sinking fund, is readily appreciated 
from the rapid change in the curves A, B. and F. Wlieii sugar 
sells at £9 a ton, the collective effect of these charges is to take 
up 45^ per cent, of the factory output, whereas at £12. the 
amount is 34], and at £15, only 271 per cent. 

It will be clefirly understood, that these results are caiculate<l 
on the assumption that the factory receives a full and i*egular 
supply of canes. Any serious falling off in output iiici’eases the 
cost of manufacturing the sugar, and throws the burden of the 
fixed charges, such as those for interest and sinking fund, upon 
a diminished revenue It is therefore essential to success, that 
the factory should be assured of its cane supplv. and it is 
necessary that the factory should be operated to its full capacity. 
In this connexion it will probably be found to be economically 
sound to keep the size and cost of the factory down to the 
anticipated sV^e of the average crop, and to depend upon an 
extension of the grinding season for aealing with crops above the 
average. 

One factor there is that cannot be taken into account in 
constructing such a diagram as this, that is drought. The 
ooourcence of severe drought may reduce the cane supply in such 
a manner as to imperil the profits : the general nature of this 
risk can, however, oe calculated to some extent for any given 
district ; it is a risk which capitalist and planter alike have to 
face. 

The diagram serv^es a double purpose. In the first instance 
it may be read as showing the distrioution of the charges and 
profits of the factory as a whole, and this is the sense in which 
it has, so far, been considered. It may, however, be also used to 
in^cate the proportion of the various items dealt with as charges 
per ton of sugar, the whole length of each, vertical line being 
taken to represent a ton of sugar at each of the values given. 
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In dealing with the diagram, it is to be borne in mind that it 
represents relative and not concrete values, and that the moifey 
value of each vertical line increases in proportion as the price 
of sugar increases ; the value of each division cut off by t^ 
horizontal lines increases by 6d. with each increase of £1 
per ton in the value of sugar. The value of each division, 
in terms of money, corresponding with the various prices of sugar, 
is as follows 

Value of sugar per ton. Value of each division. 

£ s. d. 

8 4 0 

9 4 6 

10 5 0 

11 5 6 

12 ... . 6 0 

13 6 6 

14 7 0 

15 7 6 


These amounts may be read, per ton of sugar produced. 

It may be useful to state here the several values of a ton of 
canes under the different conditions of payment and of price. 
They are as follows : — 


Value of canes per ton. 

Price of sugar 4|ft). of sugar per 5ft). of sugar per 
per ton. lOOIb. of cane. lOO ft), of cane. 


£ 

s. 

d. 

a 

d. 

8 

7 


8 

0 

9 

8 

H 

9 

0 

10 

9 

0 

10 

0 

11 

9 

lOi 

11 

0 

12 

10 

9i 

12 

0 

13 

11 

H 

13 

0 

14 

12 


14 

0 

15 

13 

6 

15 

0 


5Jtt). of sugar 
per 100ft). 
of cane. 


8 94 

9 10| 
11 0 


12 1 ? 

13 24 

14 3| 


15 44 

16 6 


It should be pointed out that in some contracts a clause is 
inserted, to the effect that in the event of the price of sugar being 
so low as to make the price of cane less than lOa. per ton, then 
a payment shall be made from profits, if these permit, of such an 
amount as will bring the price up to lOa. beiore any division 
of profits is mada 

By the use of the diagram, it is possible to calculate the 
price that canes may be expected to realize when the division of 
profits is taken into account. Thus, taking the conditions when 
sugar sells at £10 a ton, and canes are delivered on the 4^0^. basis, 
bjr measuring on the diagram, it will be found that the anticipate 
profit per ton of sugar falling to the share of the cane grow^ 
that is, the amount indicated by the .distance on the vertical line 
corresponding with £10 per ton, between the lines 0 and H, ip 
eq ual to 8*6 divisions of the scale. Now each scale division at 
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JBIO has a value of 6s., so that there is a sum of 18«. for division 
for each ton of sugar ; but a ton of sugar requires 91 tons of 
oanes, so that there is a sum of Is. llfd. per ton of cane to be 
added to the first payment of 9.sr., making the estimated total 
payment 10s. \\\(L per ton of cane. 

If the calculation is made on the 5 flb. basis, it will be found 
that the estimated profit accruing to the cane supplier is equal to 
2*7 scale divisions, or 13s. fid. per ton of sugar, equal to 11s. 5Jd. 
per ton of cane, making the total value of the canes 11s. 
per ton. 

In this way, there is disclosed the effect of increasing the 
first payment on account of canes from 4^ to 5 Ib.; there is an 
iuoiraase of Is. per ton in the first payment, but the profit for 
division is Is. 5|d., whereas on the 4^ 5). basis, it is Is. 1 l^d. This 
effect is readily seen by mere inspection of the diagram. 

By using a pair of dividers, it is easy to lay out upon the 
diagram the position indicated for other propositions not now 
shown. Thus the position that would result if other amounts 
than or 5 or 5^ lb. of sugar were paid for canes is revealed : 
the distance between the lines D and E, being equal to 
of sugar per 100 5). of canes, serves to lay out the new 
position required. In this way, the results of paying such 
amounts as 6 or 7 ft), can be at once ascertained. In tnis way, it 
will be found that the payment of fi ft), extinguishes all divisible 
profit when the price of sugar is £9 a ton, leaving only provision 
for interest and sinking fund ; while 7 ft), absorbs all divisible 
profit up to the point when sugar sells at about £11 5s. 

The effect of sharing profits in other ways than in equal 
moieties, as shown in the diagram, may be ascertained at once 
without troublesome calculations. 

Similarly, calculations may be made as to the estimated 
profits of the capitalist. On measuring the length of the lines 
representing the capitalist’s share of profits, it will be seen that 
on the ft), basis, he receives the equivalent of 4*8 divisions, and 
on the 5 ft), basis, 3*7 divisions. Comparing these with the length 
of the line representing 5 per cent., 2'7 divisions, it will be found 
that the profit is equal, in the fii'st case, to 8*8 per cent , and in the 
second, to 6*8 per cent., to which must be added the 5 per cent, 
already paid, making the total estimated gain on the capital, 13*8 
per cent., on the 4J ft), basis, or 11*8 per cent., on Mie 5ft). basis. 

With calculations readily made in this way, it is comparative- 
ly easy to ascertain quickly, and in a convincing manner, the 
effect of various proposals that may be put forward in discussing 
factory schemes, ana for either party to convince himself of the 
fairness or safety to the scheme, of any proposal that may be 
made. 

In conclusion, it may be added that at the end of a given 
period it is to be anticipated that the sinking fund will permit of 
the repayment of the original capital invested, so that charges 
for interest and sinking fund will no longer be necessary, and the 
profits of the participants will increase. It may be suggested 
however, that it would be well to allow of the allocation of a sum 
similar to the provision for sinking fund, in order to provide for 
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the renewal of machinery, which at the expiration of this time 
will be out of date, in some respects. The charge for interest will, 
however, disappear. 

The question now arises, as to the equitable position of the 
cane suppliers and of the capitalists. If the contract has provided 
for the cane suppliers to receive shares in the factory, equal in 
number and value to the original shares so soon as the capital 
has been repaid, and if the original contracts as to cane supply 
are then allowed to stand, it will follow that the cane suppliers 
will then receive one-half of the profits falling to the capitalists’ 
share, they having taken rank witji the capitalists. The diagram 
enables the position thus created to be (]uickly grasped, and to 
permit it to be decided whether this arrangement is deemed 
equitable to all parties. Should other iirrangeinents be suggested, 
t heir effects can also be determined at once by tlie use of the 
diagram. 


EXPLANATION OF DIAGRAM. 

Curve A. Sinking fund at the rate of 5 per cent, on capital ; 
measured from base. 

Curve B. —Cost of manufacture of sugar at the rate of £2 lot. 
per ton ; measured from A. 

Curve Payment for canes on basis of 4^ lb. sugar per 100 lb. 
cane ; measured from B. 

Curve 1). ^-Payment for canes on basis of 5 lb. sugar per 100 Ib. 
cane ; measured from B. 

Curve E. -Payment for canes on basis of 5J lb. sugar ]>er 10 > tti. 
cane ; measured from B. 

Curve F. -Interest on capital at 5 per cent. ; measured from top. 

(^urve G. -Half profits of factory, on basis of 5 R). sugar per 100 lb 
cane : cane suppliers’ half to be added to curve 1) 
capitalists’ half to be added to curve F. 

Curve H. -Half profits of factory on basis of R,. sugar per 
100 R». cane : cane suppliers’ half to be added to curve 
C ; capitalists’ half to be added to curve F. 
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THE SUGAR INDUSTRY IN CUBA. 

BY NOEL DEERR. 

The accompanying report on the Sugar Industry is repro- 
duced from the Louiniana Planter and Su(/nr Manufacturer for 
December 12 and 19, 1914. 

This report is of miicli interest both uii account of the impor- 
tant position held by Cuba as a source of supply for the world’s 
sugar markets, and of the high reputation of i\lr. Deerr as an 
expert in sugar production. 

According to a footnote* which appearecl on tlie first page of 
this paper in the Louisiana Planter, the report was submitted to 
the Secretary of Agriculture, Havana. 

Cultivation OF Sugar in Cub 

The island of Cuba has rightly or wrongly earned the 
reputation of being the worst cultivated of all the cane-producing 
countries known, and its pre eminent position as the largest and 
at the same time cheapest cane sugar producer in the worlds 
would seem to contradict this impression, at least as far as 
regards economy ; and possibly the lack of cultivation may be the 
result of the natural selection of tlie procedure most suitable to 
local conditions ; the main object of the producer is to make the 
maximum of profit, and if his maximum of profit is to be obtained 
with small return of raw material per acre, the producer cannot 
be blamed if his yields are not so high as those obtained in other 
districts where conditions are far removed from those in this 
island ; this cheap production is all the more remarkable, wlien 
in addition to the raw yield per acre, the high price of laliour is 
also considered. How widely different conditions in other sugar- 
producing countries may be, can best be seen by a comparison of 
Cuban conditions with those of Java and Hawaii, a comparison 
which of itself will be sufficient to show that methods applicable 
to one district, may be quite impossible when attempted in a 
second ; the main difference between these districts are 

Cuba : Production divided between older plantations long, 
in cultivation and large areas of very productive, virgin land. 

Hawaii: Nearlj^ all available land already in cultivation. 

Java : Land planted to cane restricted by the Government, 
which decrees how much cane in each district shall be planted 
annually. 

Cuba and Hawaii : Lana under the control of the owners, and 
period of ratoonage at the will of the owner. 

Java : Land leased from native owners, and condned to a 
yearly tenancy, making ratoonage impossible 

Cub i and Hawaii : Restricted supply of labour receiving a 
high rate of wage, the supply in Ouba being less, and the rate of 
wage higher than in Hawaii. 

This report was submitted to the Secretary of Agriculture, Havana, by 

Mr. Deerr. 
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Java : Dense native population, receiving a very low wage. 

Cuba : Product sold with atnall protection. 

Hawaii : Product up to the present sold under protection 

Java : Product sold without protection. 

Cuba : Close access to market, with small freight charges. 

Hawaii : Long distance from main market, with high freight 
charges 

Java : Market Ijoth close (British India), and at a distance. 

Cuba : Crop produced almost entirely under natural conditions 
of rainfall. 

Hawaii : Great part of crop produced in arid district, indepen- 
dent of rainfall. 

Java : Irrigation used as an aid, but chiefly dependent upon 
natural rainfall. 

It is the combination of these conditions, which are, I think, 
responsible for the extensive system of cultivation practised 
in Cuba, as opposed to the intensive system practised in 
Java and Hawaii, both of which districts produce much 
more sugar per acre than does Cuba. To point out more 
especially what I have in mind to point out, let us consider the 
maximum possible output of cane per acre as ‘A + B + C + D' 
tons per acre. Now. I think it is almost self-evident, that 
the firat unit of production, ‘ A ' tons per acre, will cost less 
to produce than will the second unit of production o1 ‘ B ’ 
tons per acre, which will in turn cost less to produce than the 
third unit of ‘ C ’ tons per acre, and so on. As an example, 
let it be supposed that 2() tons of cane per acre can be produced 
at a cost or $1’50 per ton ; that by increased cultivation, tillage, 
etc., 10 additional tons of cane per acre can be produced ^t at cost 
of 82*00 per ton, making in all a production of 30 tons per acre, 
at an average cost of 81*07 per ton. Now suppose this cane sell 
for 81*80 per ton ; when 20 tons of cane are produced per acre, 
the cane which cost $30*00, will sell for 836*00, leaving a profit 
of 80*00 ; when 30 tons of cane are produced per acre, the cane 
which cost 850*00, will sell for 854*00, leaving a profit of only 
$4*00. But now, instead of the cane selling for only 81*80 per 
ton, let the price be $2 00 ; then with 20 tons per acre, the cane 
sells for $40*00, leaving a profit of $10*00 per acre ; and also the 
30 tons of cane which cost 850*00 to produce, will sell for $60*00, 
leaving a profit of $10*00. With cane selling at $2*20 per top, 
the profit per acre when 20 tons are produced, is $14*(]0. 
when 30 tons are produced, the profit is $16*00. Now it 
is apparent from this argument, how a large production per 
acre may be attended with financial loss, and I believe that 
in this reasoning is to be found the cause of the low production of 
sugar per acre in Cuba, and at the same time the cause of the 
high production per acre which obtains in Hawaii, where the 
cheaper labour and, up till now, high selling price of sugar, have 
enabled relatively enormous quantities of more expensive cane 
to be produced at a profit per acre. The larger production in 
Java, where the stimiilant of artifioiel high (srmes is waptingt is 
of course to imcounted for by the very cheap labour. I Iwieve 
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theii» that the present iccluncally inefTicient methods of cultiva- 
tion in Cuba are due almost entirely to economh* reasons, and 
that the cultivator is not altogether to blame in not adopting a 
more intensive system, and producing a larger return of raw 
material per acre of land. These considerations apply more 
particularly to normal market eonditions, and not to such 
abnormal prices as exist now. 

It is not, however, to he supposed that 1 am of the opinion 
that the methods of agriculture pursued generally in Cuba are 
the best possible. I have only tried to point out the reasons why 
imperfect methods, due to economic reasons, have survived as 
the fittest ; there are many improvements which may be sug- 
gested, and which can best be considered by revie^^^ng the 
regular Cuban practice as T have seen it in Cuba. 

In the older lauds where a routine ijuite different from that 
followed in the newer lands in the eastern part of the island 
prevails, as tar as T have been able to judge, the preparation of 
the land for planting is well and thorou^ily done, even when 
performed with the Cuban plough drawn by oxen ; this I only 
mean to refer to tlie condition of tilth of the soil, for the Cuban 
plough does not, I believe, disturb more than the top I inches 
of soil, and leaves uii touched the lower layers. In talking to 
cultivators and others interested in the cultivation of the cane, 
the objection to deeper ploughing is raised, in that it is believed 
that ploughing to any deeper depth will result in permanent 
injury to the soil, due to nriuging to the surface a deleterious 
subsoil ; though I ha\e a very great respect for the experience 
accumulated hy practical workers over many generations, 1 
believe that on inan\ soils in this island the dai^er of loss 
resulting therefrom is much less than is supposed. Tliis remark 
of mine applies especially to the red soils, which seem to be of 
great depth, and 1 believe that ploughing to a dcptli of up to 12 
inches would in a very marked degree increase the productibility 
of the soils, and give to them a new lease of life ; on the other 
hand, there is a type of soil (black) which I have frequently seen 
overlying a very heavy clay, and this type is one in which it 
would be very undesirable to plough deep. In regard to the 
conditions in the eavStern portion of the island, the methods thei'e 
adopted in recently cleared forest land, seem to he the only ones 
praptioal, and here tlie problems of cultivation, as they exist in 
the western end of the island, will not arise for yttii*s. 

It is the general Chiban practice to leave on the fields the 
trash or dry leaves of the cane from one year to another. This is 
a prooess which is not followed in any other cane-producing 
country, and it at once struck the writer as peculiar, I believe 
that the cause of this practice is to bo found In economical 
conditions as already put forward, namely, that with the low price 
of sugar or high rate of labour, every process must produce not 
only an increase in cane, but an increase sufiBoient to pay for the 
increiuaed expenditure, which in Cuba must lie a larger increase 
than in other districts where either labour is cheaper, or the price 
ot sugar higher. All the same, I do not believe that the Cuban 
praotme ot teaving the trash on the fields to vot, and to be 
ultimately absorbed into the soil, is one to be rashly condemned ; 
it bem pointed out to me that this coveriug of trash prevents 
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evaporation of water from the soil, which in Cuba is a matter of 
very great importance, bearing in mind the long periods of 
drought which frequently occur. 

In the Hawaiian Islands it has been the almost universal 
practice to burn off the trash ; conditions however are there very 
different ; on the irrigated plantations there is no question of 
conservation of the soil water, and in much of the rest of this 
district the rainfall is so plentiful that the question, too, is of 
minor importance ; yet, however, there are not wanting 
experienced planters there who protest against the loss of much 
valuable matter ; it may be a coincidence, but for the crop of 1912- 
1913 in the Hawaiian Islands, the only plantation in a certain 
district which suffered from drought and obtained a normal 
yield, was one on which tlie trash had been systematically 
buried over a number of years, and I am inclined to attribute the 
long- continued fertility of many Cuban plantations to the 
practice of leaving the trash on the ground, as opposed to the 
system of burning it off. One objection to the Cuban practice of 
leaving the trash as a carpet on the land, is that it hinders the 
early growth of the ratoon crop, and the process advocated 
a number of years ago by Mr. Earle, namely, of collecting the 
trash into alternate rows, and cultivating in the bare row has 
much to recommend it. There is no doubt whatever but that 
this procedure will result in larger crops of cane, but the question 
at once arises, if the increase will pay for the labour required. 
Another trouble in this connexion is not only the price of labour, 
but its absence. The greatest benefit from a procedure such as 
that proposed by Mr. Earle will happen when the operations are 
done as early as possible, but on many plantations that I have 
visited during tlie grinding season, every available unit of labour 
is engaged in harvesting the standing crop. This system, recom- 
menaed by Mr. Earle, is now actually in operation at Constancia 
(Oienfuegos), and when I had the privilege of visiting that 
plantation, the superiority of the cane so treated, to that left 
with the trash in situ, was plainly apparent. 

Thia scarcity of labour introduced another difficulty into the 
question of cane cultivation in Cuba, which is connected with the 
manner of growth of the cane plant. After the cutting of one crop, 
the root system of the crop just harvested, dies, and eventually 
a new root system, absolutely independent of the former one^ is 
formed. The proper time for cultural pperation, when done with 
the view of opening up the soil, is before the formation of the 
new root system, since after this has formed, all cultural 
operations are attended with risk of imury to the root system ; 
however, with the scarcity of labour in Cuba, it is hard to see how 
to arrange for an early cultivation of the fields. 

In another part of this report I have given an outline of the 
probabilities of the alcohol industry, using the molasses as the 
raw material With this supply of power, there is the germ of 
a complete revolution in the agriculture of Cuba. With the 
scarcity ^and high price of labour, every means ought to be token 
to increase the capcmity^of each unit of labour. There seemsxo be 
a possibility that with a cheap source of power, and the adoption , 
of power-operated agricultural implements, a much cheaper and 
more efficient cultivation of the soil is possible in Oul^ and 
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I would suggest to you the advisability of liberal legislation 
which would encourage the development of alcohol as a source of 
power; not only would this give a means of increasing the 
output through a more thorough cultivation, but at the same 
time an increased value would be given to the largest by-product 
of the cane sugar industry. 

Irrigation. 

The writer has spent nine years in the Hawaiian Islands, 
where possibly one of the most highly organized irrigation 
systems of the world has gradually been developed, and where, 
under an intensive system of irrigation and heavy fertilization, 
yields of sugar, averaging overall the irrigated area, 14,000 Bb. 
per acre, and reaching on some favoured plantations to 18,000 Bb. 
per acre, are obtained. Conditions in the Hawaiian Islands 
are very different from those which obtain in Cuba, and 
in another part of this report I have summarized the salient 
differences. It does not at all follow that a system which has 
been successfully developed with regard to one set of local 
conditions, will have an equal measure of success when translated 
to another. The two salient differences between Hawaii and 
Cuba are the cheaper labour and higher price obtained for the 
product, both in favour of the former district, whereby more 
extensive and intensive processes may with advantage be 
followed. 

Important differences between Hawaii and Cuba are 

(1 ) The irrigated plantations in Hawaii are so far dependent 
on irrigation that no attempt to grow cane commercially would 
be made in its absence ; although a certain amount of rain does 
fall on the irrigated plantations, the capital invested in irrigation 
works may be regarded as earning money all through the year. 
In Cuba cane can be economically grown at a reasonable profit 
in the absence of irrigation, and according^ the interest on 
capital would be a more serious item than in Hawaii. 

(2) A second difference is climatological, and is concernea 
with the distribution of rainfall. In the Hawaiian Islands what 
rain falls on the irrigated plantation, falls mainly in the winter 
months, and the summer months are usually diy. It is during 
the summer months that water is most needed. Here, however, 
the conditions in Cuba are precisely reversed— the winter months 
are dry, and it is during the summer months that the rainfall is 
heaviest. 

The question of the distribution of rainfall in Cuba has been 
made a study of by Mr. J. T. Crawley, the Director of the 
Estacion Agronomica ; he has pointed out that over a period of 
forty-nine years there has never been one year without a three- 
months’ drought, and also during the forty-nine ^ars more than 
half the rain has fallen in less than four months. This observation 
would point to a very possible more extended use of irrigation than 
is generally considered possible ; but again, a second consideration 
has to be borne in mind, and one that continually recurs when 
considering Cuban conditions, and that is the shortage of labour. 
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These periods most frequently ocsoUr during the winter months, 
where in many cjases the whole available labour supply is engaged 
in harvesting the crop. The application of water in irrigation is 
one which requires a larger supply of labour, and it is problemati- 
cal if many plantations would be able to find the supply during 
the winter months when the benefit from irrigation would be 
most ; for example, one unit of labour can take care of, on an 
average, 1 acre of land a day. If only a two- weekly irrigation 
were attempted for 30 caballerias (or per 1,000 acres), seventy 
units of labour would be required, or two 1-3 units per cahalleria, 
and 1 doubt if there are many places in Cuba which have so 
large a supply of labour available. Now however, let it be 
granted that these difficulties are not too great to prevent the 
application of irrigation ; it remains to be determined if, with 
the low price of sugar and high rate of labour, there is a prospect 
of financial success. N ow inHawaii it has been found that the 
application of water with efficient, experienced labour, costs 
60 c. per application per acre. The Japanese labour in Hawaii 
is extremely efficient, and with the higher cost of wage prevailing 
here, I think it is extremely improbable if water could be applied 
at less than ^1*00 per acre per application, and from figures that 
have been given me from two places in this island where 
irrigation is under trial, the cost is greater. A very great 
advantage in favour of irrigation in Cuba is the low lift, which 
will nearly always be found sdl that is necessary ; let the average 
lift be 40 feet, and let an irrigation of 1 acre require water 
equivalent to 4 inches of rain per acre, to be raised by pump ; 
this allowance of 4 inches covers leakage, seepage, and all 
losses In Hawaii the lowest recorded figure of expense for 
lifting water, including interest, depreciation, fuel and labour, is 
7*5 c. per million foot-gallons. The average is 9*0 c. These 
figures refer to plants of great size, since the lift is sometimes 
as much as 600 feet : the Cuban plants, in all probability, 
would be smaller, as the lift will be less. Let it cost in Cuba 
10c. per million foot-gallons; water ec|ui valent to 4 inches 
of rain per acre, lifted 40 feet, will be approximately 4,000,000 
foot- gallons, which will probably cost to elevate, 40 c. As 
the labour in application was estimated at ^TOO per acre, the cost 
of each irrigation of an acre of laud in Cuba may be estimated at 
JJl lJ. There seems to be a possibility that irrigation might be 
economical even at the figure, but what has to be determined is 
the increase in tonnage per acre over and above the average, 
without irrigation, vriiich can be obtained for this expense. 
Endless estimates could be made, showing a profit or loiss 
dependent on the initial data taken ; at present data are lacking 
to determine what increased yields will be obtained under Cuban 
conditions, and until this is known, it* is impossible to sav whether 
irrigation will be an economic success or not. At Oonstancia 
(Cienfuegos), beloii^ng to the Cuban- American Sugar Company, 
there is now sufficient land under irrigation to settfo definitely in 
the course of a few years the possibility of irrigation in Cuba. Once 
it is settled, with the combination of high rate of wage ior labour 
and low price of sugar, the possibilities of irrigation in Cuba are 
immense. There seems evidence that the whme of the red lands 
overlying a limestone formatiPh can be placed under irrigation 
from the subterranean sources with a lift not exceeding 40 feet ; 
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the fertility of these lauds is known to be great ; they are known 
to respond readily to fertilization ; they are possessed of a most 
efficient natural drainage, and are of a contour and slope whicli 
seem almost as if they had been made with a view to irrigation. 

In addition to irrigation with water elevated from subter- 
ranean sources, I would call your attention to tlie possibilities 
lying in certain of the rivers of Cuba. I am informed that the 
Bio Cauto, in its upper reaches, is quite beyond the tidal 
influence, and here there is a supply of water many times over 
and above what would be required ; in the Trinidad Valley there 
seems to be beyond question an opportunity for irrigation with 
an abundant supply of water, the flow of which during a period 
of drought, 1 roughly estimated to be of the order of 100,000,000 
gallons daily. Cuba is a large country, and there are doubtless 
instances of other rivers the flow of which could be utilized. 

Fkrtilizatr>n. 

In dealing witli tlie question of the fertilization of tlie (jane 
in Cuba, a sharp line must be drawn between the older planta- 
tions in tlie western end of the island, and the more recently 
opened lands in the east. The planters whom I have met 
from the eastern half of the island are uniformly of the opinion 
that at present there is no need of fertilization in this district ; 
this opinion is not based on experience or any knowledge of wliat 
increase might be expected from a fertilizer, but is rather an 
expression of conditions, namely, that tlie capacity of the available 
land is so much in excess of what the mills can grind, that there 
is no necessity of increasing the intensity of this output per acre. 
In the western part of the island where competition for cane is 
keener, and where the returns per acre are less, fertilization is 
beginning to assume an important position in the economy of 
sugar plantations. This is so much recognized that extensive and 
ably conducted experiments are now being carried on at 
Constaiicia (Cienfuegos), and at Tinguaro, at Soledad (Cienfiiegos), 
and at various other places which I have visited. In all Uiese 
places which I have visited there is a general concensus of opinion, 
that fertilization is eflective only on the red lands, and that the 
black soils do not respond. Now generally in all other countries 
where systematic experiments have been made in fertilization of 
cane, there has invariably been found a response, and I do not 
think it likely that this lack of response is due to the fertilizer, 
or that some special mixture is required to act as a charm on the 
black soils, but 1 think rather that there is present some peculiar 
condition which fixes tlie maximum crop possible, beyond which 
it is impossible to go; this condition, if it exists, is merely an 
exposition of the law of minima. 

As regards fertilization of the cane in general, I do not think 
I can do better than give a brief review of the (xisition of cane 
fertilization as has been experiiueutally worked out, chieHy in 
Java, Hawaii, British Guiana, and the British West Indies. 

‘ (a) The main result of all these experiments is that the 
returns of cane per acre are largely governed by tlie supply of 
i^eadily available nitrogen given at an early period of the plants* 
growth. These are, as nearly as I can remeiubei*, the very 
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words used by Harrison to express the results of over twenty-five 
years’ experimental work. As regards the source of nitrogen, his 
experiments, conducted almost exclusively on heavy clay alluvial 
soils of andesite formations, have pointed to sulphate of ammonia 
as being the most efficient form of nitrogen, in preference to 
nitrate oE soda or any form of slow-acting nitrogenous fertilizer, 
such as tankage or blood. Generally in British Guiana, benefit 
has not been found from the use of potash or phosphate fertilizer, 
and Harrison believes that annually sufficient of these elements 
are rendered available by cultural operations, as under the normal 
climatic conditions that the cane can absorb. 

In Java, too, where also the cane lands are chiefly heavy 
clay, also of an andesite formation, and where conditions have such 
similarity to those found in British Guiana, sulphate of ammonia 
alone has been found to be the most efficient form of nitrogen, 
and also neither phospliate nor potash is used. In Java, however, 
cine nearly always succeeds rice as a crop, and it is claimed that 
the silt deposited from the water used in growing rice, adds 
sufficient plant food for the needs of the next crop. 

In Hawaii somewhat different lesiilts have been obtained 
the predominant efftct of readily available nitrogen has been 
generally well recognized, hut an addt^d benefit is invariably 
found with a complete fertilizer containing both potash and 
phosphates However, conditions in Hawaii are uni(|ue, in that, 
owing to the intensive irregation pursued there, the fertilizer 
applied always has an opportunity to act in its maximum 
efficiency. At present in that district a fertilizer is being used, 
cr)ntaining 12 per cent, nitrogen, 5 per C(‘nt. potash, and 5 
pliosfihoric* acid, with gr(*ator success than previous mixtures 
containing less nitrogen and more minerals. There is another 
point of interest to (’uha, and which experiimmts conducted iii 
Hawaii have brought out, and that is that a soil naturally 
fertile will respond in greater degree to the application of 
fertilizer than will a soil not so naturally fertile.; in this way 
fertilization may he regarded not so much as a means to renovate 
exhausted soils, but as a means of further increasing the profits 
to be obtained from soils of a higher class. 

The experimental observation that the yield of 
can(» is govei*ned by the presence oi readily available rfitrogeii 
applied at an early period of the ])lant’s growth, is cpiite in 
accordance with the method of growdh of the cane ; after cutting 
of one crop, the mother stool underground forms short, woody 
rhizomes containing a largo number of eyes. The presence of 
readily available nitrogen has been found to stimulate the 
formation and growth of these eyes into cane, or in other words, 
to promote a vigoi'ous suckering. -There is another point in 
connexion with cane fertilization which has a distinct bearing 
on Cuban conditions, I have already mentioned that in Hawaii, 
it has been found that the most fertile soils respond toost to 
fertilization ; now granted that the application of readily 
available nitrogen promotes a vigorous suckering at this early 
Stage, it is unreasonable to suppose that the soil conditions have 
any effect on the number of suckers formed, but the auliseguent 
development of these suckers will be controlled by the conditions 
they meet tvith afterwards ; and granted that an equal number 



of suckers are formed in eacli case, the largest crop of cane will 
result wlien the later conditions ar(‘ most favourable. This 
argument naturally leads to a second, namely, that: fert ilization 
alone will not. have the most pi’onounced benejit. It. is fertiliza- 
tion in com))ination with cultivation, good soil condition and 
water that will give the gre.atesl benefit. Fertilization on a soil 
which for some reason cannot support a heavy croj), is so much 
money wasted. Soil conditions are within the control of the 
producer, climatic (jonditions and rainfall are not. In seasf)ns 
like the one just past, fertilizer ap[)lied in s»y, May, in 
anticipation of the usual seasonal rains, which tlii.i year have 
failed to materialize, has not- had an opportunity to afford 
a benefit. With irrigation, fertilizer can lx* a])plied witliout fear 
of its effects being lost, owing to unfavourable season, and tliis 
(iombination is perhaps one of the st.mngest. argunumts in favour 
of irrigation wlierever it is possible to pi*ju;t.iee it. 

In the pre(*eding pjiges 1 have very imperfeet.ly <lis(‘ussed 
some aspects of • (Miltivation, irrigation, and bn-tilization : they 
apply especially to (^il)an conditions : tlie three [>bases bowevtu' 
onght to be (X)nside-red as f*onnee.t.ed ; good <*ultivation will give 
the best response only in combinati<u\ with a bountiful supply nf 
plant food and water, and t.Iu^ (U'op will be deteruiined, not. by 
the fac^tor wlii(^li is most <dfiei(Uit.. but by that wliic'b is I(*ast‘ 
efficient; and to obtain t.lu' greatest, return from the IVrtilization. 
tlie otlier two factors must. als<» be pr<‘sent in eflieieut (‘ouditioii. 
There is one other [)oint in connexion wit.li fertilization of the 
^cane to which I may refer ; heavily fei tilized eane is not less 
sweet than is (*ane which has not been fertilized ; fertilized eane, 
however, takes a longer time to become ripe than do<*s (;ane 
which has not been fertilized, due to the heavitu* crop and less 
access of light and air. Further, a late fertilization results in 
the formation of new shoots which will reach the mill in a state 
of immaturity. This phase of fertilization is of course dire{!tly 
connected with the necessity of early application of fertilizer. 

Very closely connected with the fertilization of the cane 
is the process of green manuring ; t he whole tlieory and practice 
of this process was exposed by Mr F. B. Cruz in a publication 
issued in IDOO, by tlie Estaoion Central Agronomica, but so far 
as I can judge, very little green manuring has been attempted in 
Cuba ; indeed, the only places where it is becoming a part of the 
routine, are, I believe, on the Tinguaro, Nueva Luisa, and 
Constancia properties of the Cuban American Company. 
I believe that the general adoption of this system, especially on 
the lands in the western half of the island, would be attended 
with great benefit, and that this system would go far towards* 
renewing the vitality of a number of worn-out lamls from which 
now only two or three remunerative crops (jan be obtained from 
one planting. It was the writer’s good fortune to spend two 
years in the island of Mauritius, wliore the system of green 
manuring has been practised for quite sixty years', and where it is 
considered an integral part of the routine of e\'ery well-conducted 
plantation ; I have not statistics from which to (piote, but I know 
that the tendency in that island, where the plantations are 
equally old with those in Cuba, is towards an increase in the 
return per acre, and this increase 1 am inclined in great part 
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to attribute to the rotation introduced every fourth or fifth year 
l)y the leguminous crop. 

There is another point in connexion with fertilization which 
calls foi notice ; Cuba is to a great extent a country of limeston e 
formation, and the soils generally contain large quantities of 
carbonate of lime ; there are, however, soils which although well 
supplied with this material, respond notably to dressings of lime, 
and in this category might be included the heavy black clays, 
examples of which are' of frequent occurrence in Cuba ; liming of 
these soils may be expected to produce a ‘ mellower ’ soil, more 
easily worked, draining better, and responding more readily to 
fertilization. T do not, however, wish to recommend wholesale 
liming to owners and cultivators of such soils, but I believe 
that there is a prima facie case for experimentation in this 
direction. In discussing the question of cane fertilization in 
Cuba, T have merely attempted to indicate the general 
principles which have been established ; I do not attempt to give 
specific formulas to suit Cuban conditions ; I do not even think 
tnat it is possible to do so, and I am of the opinion that it is 
foolish to try to do so. In actual field work on the large scale, 
the one secure method is experimentation ; a knowledge of the 
principles of fertilization is sufficient to restrict the scope of the 
experiments within reasonable limits, and I believe that every 
grower of cane on a large scale would do well carefully to 
experiment with fertilizers, to find out for himself from his own 
observ’^ation what combination and what quantities give the 
best results. In fact, to put the question he requires answered to 
the soil itself, and let the soil answer it. 

Cane Varieties in Cuba. 

Whereas nearly all other cane-sugar producing countries 
have for many years past devoted much time and money to either 
the importation of varieties, or to the creation of new varieties 
by means of semiual variation, very little work in this direction 
has been attempted in Cuba, and the cane fields of Cuba produce 
almost only one variety, known here as the Crystalina. I gather 
that other varieties have, from time to time, been introduced ^nd 
grown in competition with this variety, which up to the present 
has survived as the variety most suited to Cuban conditions. 
This cane, which is one of the established commercial varieties, is, 
1 believe, eminently adapted to Cuban conditions, as it bears the 
reputation of succeeding with a minimum of care, and undef^ 
conditions wliere other varieties would fail. Nevertheless, I am 
altogether opposed to seeing but one variety of cane in any 
dietrict, particularly in so large a district as Cuba, where failure 
of the one and only variety would mean a most serious loss. The 
history of cane in other countries contains more than one instance 
of a wholesale breaking down of one particular variety, and the 
dependence of the Cuban industry on one variety, is a source of 
danger, even though this one variety is the one most suited to 
Cuban conditions. 

A second point connected with the matter of varieties is that 
it has often been observed that land planted to one variety shows 
a falling off in yield, a falling-off which freqiiently disappears on 
the planting of another variety. 
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Tlie benefit which can accrue to a sugar industry from 
ntroduction of new varieties, is best exemplified by the experience 
of Java, where without doubt the most systematic work in 
seminal variation of the cane has been done. A number of 
years ago an extraordinary stimulus was given to this work by a 
sudden disease of the one main variety planted there. As a result 
of work in a sense forced upon the Java planters, a number of 
varieties superior to the older established ones, are now the 
standard varieties in Java. A most interesting phase of the 
work there has been the selection of varieties which mature at 
different seasons of the year, so that the mill is always in the 
position of grinding ripe cane, the value of which is very great. 

I believe that any reasonable sums appropriated to be used 
for work done towards the creation of seminal varieties, will be 
money well expended, although before results are obtained, up to 
fifteen or twenty years may be spent. 

When writing tliat little or no work has been done in Cuba 
in this direction, T must except the private work done at Soledad 
(Cienfii^os) by Mr. R. M. Gray, and carried on at tlie expense of 
Mr. E. R Atkins. Though necessarily small in scope, 1 believe 
that the work done there is equal in scientific merit to that done 
anywhere else. Naturally it is only the individual who has 
organized this work at his own expense, who has a right to its 
benefit. Work of this nature is so important, however, to the 
community as a whole, that I believe it should be undei taken by 
the government, or by a combination embracing the whole of the 
planting industries. 

The Status of C'uban Factories. 

The writer’s previous experience with the cane-sugar industry 
has been in districts where conditions, the reverse of those in 
Cuba, obtain. In the highly efficient and highly organized 
industry in Hawaii, the limit of the annual production of raw 
material has nearly been reached, so that economy in the 
cost of production is here to be sought, mainly by increased 
efficiency in the fa(^tories, and in the extracting from the cane the 
highest possible amount of sugar. lu Cuba a (condition which 
I consider unsound lias arisen, owing to the facilities for the 
production of cheap cane, especially in the newly opened lands 
on the eastern portion of the island. This condition, which is of 
very great interest, and importance, has to my mind led to an 
important state of affairs, which I will illustrate to you from one 
of a niuxiber of examples which have come to my notice. Let ns 
take the case of a mill situated in the eastern portion of the 
island, which is able to buy cane at per cent. ; let the price of 
sugar be *020. per fl)., so that the 90 of sugar paid per ton of 
cane, represents a money payment of $1*80 per ton of cane. Lot 
the transportation expense to the central be 70c. per ton of 
cane, making the cost of cane as delivered at the central $2*50 
per ton. Let the cost of manufacture, packages, freight, etc., be 
taken at $8*00 per ton ; let the period available for grinding 
be 150 days. The factory wishes to know what quantity of cane 
to grind in order to secure the maximum of profit. At this point 
a difficulty arises, since the connexion between capacity and 



extraction cannot be exactly stated. However, the following 
scheme will serve to express the condition to which I wish to 
draw your attention. Assume that when the quantity of cane 
ground daily is 4,000 tons, a rendement of 11 per cent, is obtained ; 
when 3,800 tons are ground, the rendement is 11 '12 per cent. ; 
when 3,600 tons are ground, the rendement is 11‘24 ; wiien 3,400 
tons are ground, the rendement is 11'36; when 3,200 tons are 
ground, the rendement is 11'48 ; and when 3,000 tons are ground, 
the rendement is 11-60. With these figures it is possible to 
construct a table showing how the profits vary with different 
capacity and rendement. This table for this one particular 
case is given below - 


4.000 600,000 
3,800 570,000 

3.600 1640.000 
3,400 510,000 
.3,200 480,000 

3.000 450,000 


11-00 66,000 1,500,000 
11-12 6.3,384 1,425,000 
11-24 60,696 1,350,000 
11-36 57,936 1,275,000 
11-48 56,104 1,200,000 
11-60 52,200 1,125,000 


.528,000 2,028,000 
.507,072 1,932,072 
485 368 1.835,568 
463,488 1,738,488 
440,832 1,640,832 
417,600 1,542,600 


2.640.000 
2,535,360 
2,427,840 
2,317,440 
2,204,160 

2.088.000 


612,000 

603,288 

592,272 

578,9.52 

564,328 

54.5,400 


Inspection of this table shows that with the data accepted, 
that is to say, with cheap cane, a condition may exist in which 
it is expedient to sacrifice efficiency to capacity. 

Now, however, in place of cane being purchased at 4J per 
cent,, let the price be 6 per cent, all other conditions remaining 
the same ; in this case the cost of cane delivered at the mill is 
$3-10, and the following table is capable of construction, which 
shows an increasing profit as capacity is increased : — 
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It is easy to see how an endless number of more or less 
hypothetical cases may be constructed, since the variants to be 
introduced, and which control tlie final result, are so many, 
including therein price of sugar, percentage paid for cane, cost 
of transportation of cane, manufacturing expenses, etc. ; but 
generally all the calculations I have made on tliis very injportant 
point lead to the conclusion that in certain cases, with very cheap 
cane, greater profits may be made by this sacrifice, as an example 
of ill-advised opportunism, and of extremely short-sighted 
financial economy, which I will illustrate by pracdical example, 
not referring to any one mill, but containing the embryo of 
conditions which may easily be duplicated : 

A central is able to buy cane at 4^ per cent., and makes the 
maximum of profit when worked to the capacity of 4,000 tons 
of cane per day, and makes in 150 days a net profit of $500,000, 
and obtains a rendefiient of 11 percent. By increasing tlie 
milling plant 50 per cent, at an expense of $100,000, the 
rendement is increased to 11*5. In 150 days’ grinding this 
represents an increased output of 3,000 tons, which with sugar 
at only $40 per ton. should, at the lowest, net $30 per ten, or in 
all $90,000, representing a profit of 90 per cent, on invested 
capital ; this is not merely a hypothetical case, but in studying 
local conditions in Cuba during the last six months, 1 have 
encountered several instances where such a state of affairs holds. 
In a discussion I had with a certain gentleman wdio is a great 
advocate of capacity, and who asked me my advice on this 
matter, the following point was particularly raised : ‘ It is 
admitted by you that under the present conditions prevailing, 
my factory makes the maximum of profit when etFiciency is 
sacrificed to capacity ; yon advise me to install machinery to 
increase the efficiency ; this machinery will at the same time 
be equally efficient in increasing the capacity ; wliy should I not 
again work at the same relative efficiency "as before, and again 
obtain the maximum of profit at a sacrifice of efficiency to 
capacity ? ’ The reply to such an argument would be to again 
increase the plant until it was capable of again dealing with the 
absolute maximum of cane available. Further, such a scheme of 
indefinite increase of capacity would soon reacli its limits, since 
increases of capacity would imply a larger area over which cane 
would have to be hauled, increasing the expense of raw material ; 
and secondly, the competition between factories adopting such 
an indefinite increase in capacity would very soon cause a com- 
petition by increasing the price of cane, necessitating a policy 
of maximum efficiency in the centrals which purchased it. 
A further point worth while calling attention to is that every 
increase in rendement over and above any arbitrary standard 
is mostly profit, and when considered as a percentage on the 
profits already made, reaches very high figures ; for instance, the 
division of costs of production of a mill worked for capacity 
rather than efficiency, may reasonably be : cost of cane and 
freight, 6’26 per cent., manufacturing expenses, packages, and all 
other charges, 3-50 per cent, on cane, in all 9*75 per cent, on cane. 
If the rendement is 11 per cent., there is left l*2o per cent, sugar 
on cane as profit. If the efficiency of the factory is increased so 
that tho renaomept is 11*5 percent,, the profit is now represented 
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by 1*76 per cent, sugar on cane, an increase on the original profit 
of 40 per cent. 

There is yet another point connecting the economic well- 
being of this island and a high standard of efficiency in the 
centrals, which is perhaps the most important of all ; any increase 
in the efficiency of the factories will enable a high price to be 
paid to the original producer of raw material, which increase will 
De to him mainly all profit ; in this way an increased efficiency in 
the factories should result in settling on the land an industrious 
and satisfied agricultural comnmnity with which the future of 
the cane-sugar industry in Cuba is necessarily connected. At the 
moment of writing there are prospects of relatively very great 
profits to be made from sugar ; 1 believe that if these profits be 
at least in part used to place the factories of Cuba in the state of 
maximum efficiency, that this efficiency, combined with the 
many natural advantages possessed already, should assure the 
future of the industry for many years to come. 

Of the 178 centrals operating in Cuba, the writer has visited 
upwards of thirty, including in that number some of the very oldest 
and some of the most recent factories ; allowing that this number 
is sufficient to enable him to form a rational opinion of the 
conditions on the manufacturing side, he would offer you the 
following criticism in additional to what he has already had to 
say on the subject of capaci^ and efficiency ; these criticisms will 
be mainly a comparison of Hawaiian and Cuban conditions. 

Milling. 

The quality of mill work in general in Cuba does not reach 
the high standard to which the writer has been accustomed in 
Hawaiian experience ; this is due to some extent to the larger 
capacity demanded from milling plants in Cuba. In Hawaii a 
14-roller, 78-inch mill is reckoned to have a capacity of 65 tons of 
cane per hour ; in Cuba I believe I am not wrong in stating 
that a 14-roller, 84-inch mill would be considered as capable of 
dealing with 85 tons of cane per hour ; the difference in capacity 
is. however, not so great as at first sight appears, for , the 
Hawaiian cane contains at least 10 per cent, mure fibre than does 
the Cuban cane, and taking into account the la^er size of the 
standard Cuban mill, the average of Cuban over Hawaiian mills 
would be of the order of 10 per cent. During the last few years 
the efforts in Hawaii to obtain efficiency at the milling plant 
have been attended with great success, and for the crop just 
finished the average extraction there is of the order of 95 per cent. ; 
that is to say, the mills have extracted 95 per cent, of the sugar 
in the cane ; I have no complete statistics of the work in Cuban 
mills, but of twenty returns to which I have had access, only two 
reached as high as 94 per cent.; six have an extraction lying 
between 92 per cent, and 93 per cent. ; seven between 91 and 92 
per cfent. : two between 90 and 91 per cent., and three betwen 88 
and 89 per cent. If these twenty mills be taken as typical of the 
average, and they include some of the most recent as well as some 
of the older plants, I believe I am not exaggerating when 1 estimate 
the average extraction in Cuban mills as 91-92 per cent. The value 
of the sugar thus lost, most of which could be saved at relatively 
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flmall expense, is very great, and the sugar thus lost by inefficient 
milling, if extracted, will represent nearly all profit. There are 
a great number of mills in Cuba where the capital invested in 
bringing the milling plant up to the limit of maximum efficiency 
would earn not less than 50 per cent, interest, and I have seen 
cases where the extra profits would pay for the investment in one 
year. Take, for example, a plant which 1 have actually seen — 
a crusher and three independent 3-roller units, not one of 
which was less than thirty years old ; this mill ground cane whicli 
produced 20,000 tons of sugar ; the extraction of this train, which 
formed one of the two trains the factory possessed, was 80 per 
cent. ; with a capital expenditure of $120,000, a train could be 
installed which would have brought the extraction up to 95 per 
cent, or an increase of 10*4 per cent. ; allowing that this extra 
extraction has not so great a sugar value as that already 
obtained, let it be taken that only 9 per cent, more sugar will be 
shipped, which will amount to 1.800 tons ; with sugar selling at 
840 per ton, it is justificable to take that this extra amount of 
sugar will net as clear profit 830 per ton, or in all, $54,000 — a very 
reasonable interest on an investment of $120,000. This is not an 
exaggerated case, but 1 could mention three factories where such 
a condition actually exists. In this connexion, T am prepared 
to express the opinion that the truly economic milling plant 
consists of a crusher and 15 rolier mill, worked with a dilu- 
tion such that the weight of mixed juice approximates to that 
of the cane, and obtaining an extraction of not less than 96-97 per 
cent. 

The second main item in Cuban factories which calls for 
attention is the question of fuel ; a very large number of Cuban 
factories burn very considerable quantities of wood and coal. In 
one factory I visited, the (juantity of wood burnt was over 7 per 
cent, on the weight of the cane, and [ gather that 3 per cent, 
of the cane is no uncommon figure; tliat Cuban f^-ctories should 
have difficulty witli fuel is partly accounted for by the low 
percentage of fibre in the Crystalina cane, which forms the staple 
variety in Cuba, but if a comparison be made with Hawaiian 
conditions, where fibre in cane is liiglier, and where very little 
fuel is burned, it must be remembered that the work 
done there in the way of evaporation by this larger quan* 
tity of fibre, is also mucli greater. The position I am committed 
to is that, fuel, other than that afforded by the bagasse, is quite 
unnecessary in a well-designed and well-operated plant ; on the 
other hand, with^a heating surface in the boilers insufficient to 
permit of the generation of the requisite quantity of steam, witli 
triple effect evaporation, with a multitude of individual motors, 
larger quantities of extra fuel may be necessaiy, and these 
conditions are frequently encountered in Cuban sugar houses. 
It is my intention, however, to call the attention of Cuban 
factory owners particularly to the extension of the system of 
multiple effect evaporation introduced into, and completely 
adopted by, the beet sugar industry, whereby the heating of 
the iuices, and the operation of the vacuum pans is performed 
at aouble effect with great economy of fuel. It is not my 
intention to give in this report a technical description of this 
system, which is amply and completely described with reference 
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to cane-Bugar houseB, in a recently issued book : Evapm^ation 
m the Cane and Beet Sugar Eactoryt Kopfjesohaar. 1 wish, 
however, to point out that the adoption of this system will not 
only allow a typical Cuban factory to be operated with its 
present extraction without extra fuel, but will even permit of 
a consideraidy greater dilution, alst) without extra fuel. This 
system is already in operation in the Provideiicia mill, and is 
being installed for the coming season at “ Soledad ’ (Cienfuegos) ; 
it is a matter of routine in Javan factories, and is being rapidl}’' 
extended in Hawaii. 

A third point to which I wish to draw attention is that of 
the keeping qualities of Cuban sugar ; 1 believe very large sums 
are lost annually through a fall in polarization of the sugar on 
storage. The cause of this fall is the infection of the sugars 
with certain micro organisms. T ]ia\ e already addressed you 
a memorandum on the teclinicar side of this (piestion, in whi(*h 
I have indicated the methods by means of which this serious loss 
may be prevented, or mitigated. 

There are two more points in connexion with sugar 
manufacturing in Cuba, of considerable interest, and whndi 
I refer to in the following sections. 

The Molassks Pkoblem in Cuba. 

C^onnected ijitimatelj^ with the well-being of tlie cane-sugar 
industry in Cuba is the molasses problem. At tlie present moment 
the molasses production in the 178 factories in Cuba is sold at 
rates varying from 2\ to 4d. per gallon, and this may, on an 
average, be estimated to give the sellers a profit of one cent per 
gallon. I do not think this profit is reasonable, and I particularly 
wish to place before you the facts as to the molasses annually 
produced in Cuba. 

For the crop of 1913-14, the sugar production of Cuba was 
very nearly 2,600,000 ; at a low estimate this must have produced 
40 gallons of molasses per ton of sugar, or in all, 100,000,000 
gallons of molasses. With the most modern processes of fermenting 
and distillation, these 100,000,000 gallons of molasses could have 
produced 40,000,000 gallons of commercial alcohol ; in actual 
practice at the present time, as a source of power, alcohol is 
worth, bulk for bulk, 60 per cent, of gasoline ; these 40,000,000 
gallons of alcohol would tlius be equivalent to 24,000,000 gallons 
of gasoline ; worth 36c. per gallon, and in all $8,640,000. This 
would give to alcohol a A’^alue of 23c. per gallon, and enable it 
to compete with gasoline. 

In addition to the sugar in the molasses, a very great pro- 
portion of the potash removed from soil by the crop of cane is 
to be found in the molasses. I have not available any analysis 
in Cuban molasses, showing the percentage of potash, but in all 
probability this will not be below 3 per cent. The 100,000,000 
gallons pit)duced for the crop of 1913-14, in Cuba, will weigh in 
all 600/)00 tons, so that this molasses will contain 1&,000 tons 
of potash. The present price of sulphate of potash in Cuba 
is ^6 per ton whicli would give to the potash a value of $110 per 
ton ; tne 18,000 tons of potash contained in the molasses have 
then a valuer at the current price of $1,980,000. 
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In addition to tho potash, molasses contains a small but 
very appreciable quantity o£ nitrogen, which I will, in the 
absence of detailed analysis of Cuban molasses, take as being 
*5 per cent. ; then, there is contained in the molasses, 3,000 tons of 
nitrogen, having a market value of $1,200,000 when valued as 
commercial fertilizer. 

In addition there is a small quantity of phosphoric acid in 
molasses, which will not be taken into account. 

The following tabulated statement gives the gross value of 
the three principal products of the molasses output, based on 
a production of 2,500,000 tons of sugar : — 

Alcohol, 40,000,000 gallons, worth 20(;. a gallon $8,000,00i) 

Potash, 18,001) tons, worth $110 a ton ... ... 1,080,000 

Nitrogen, 3,000 tons, worth $400 a ton ... ... 1,200.000 

$11,180,000 

It is one thing to make a calculation showing the possible 
value of the pi oducts to bo obtained from the molasses produced 
auimally in Cuba, but before these can easily be realized, it is 
necessary to demonstrate the possibility of a market for them. 
I believe that a very extended use for the alcohol capable of being 
produced locally can be found within the limits of the sugar 
plantation in the following cases : — 

{a) Alcohol- burning locomotives. 

(6) Alcohol-burning tractors, to he lifted in propelling ploughs, 
cultivators, and other agricultural implements. 

Tlie 18,000 tons of pota.sli contained in the mola.sses produced 
ammally in Cuba, are several times more than is tho (|nantity 
imported annually into Cuba for use as a fertilizer, which 
amounts at present to about 3,000 tuns. 1 am informed tliat 
great difficulty would arise in the marketing of this ju’oduct, 
since the world’s su|)ply of potash is (controlled by a (jerman 
syndicate prepared to crush any competition ; this monopoly of 
potash is keenly resented in the United States, where any source 
of supply would be eagerly welcomed, and where we should liave 
to look for a market. 

I would, in addition, point out to you that the recovery of 
alcohol, potash and nitr(jgeii from the molasses presents no 
technical difficulties, as many plants on the (jJontinent of Europe 
already work up beet molasSes ; the process is simple, and the 
plant not expensive ; I estimate that ten centralized distilleries, 
located at different points in Cuba, could bo erected for a capital 
cost of, say, $1,800,000, and that these would be capable of treating 
the whole molasses output of Cuba. 

This subject of molasses utilization has been written to 
death in the technical journals of the last few yeai*s, but 1 do not 
think any harm will be done if the possible magnitude of the 
industry is placed before you, even when, uiiaccompanit d b}- any 
definite statistics. The one outstanding trouble in Cuba is short- 
age of labour ; the increase of the capacity of a limit of labour 
through the medium of mechanical appliances, will always be of 
great benefit to a community such as exists in Cuba ; a cheap 
source of power at present almost wholly unutilized, is available ; 
and I believe that it would be greatly to the advantage of Cuba 
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egislation, to foster and develop a molasses alcohol industry. 

Whitb Sugar. 

.... It may be of interest if I categorically state to you my 
position on the white sugar c|uestion : — 

(a) Any well-equipped factories can at small extra expense 
produce directly from cane, a sugar of a quality perfectly fit for 
direct consumption. 

(b) This sugar, though pleasing in appearance, will yet 
suffer when compared with a product that has been treated with 
bone-black. 

(c) In the cane there exists certain colouring matters ; some 
of these may be removed, but others continue throughout the 
process of sugar-making, although by suitable processes their 
intensity may be masked. 

(d) The colour of raw sugar is not wholly due to the film of 
molasses which surrounds the crystal, but is also due to colouring 
matter which pervades the crystals, forming an integral part of it. 

(e) As long as colouring matter remains in the juices no 
process will enable a really white sugar to be made. 

(f) As far as we know at present, the use of bone-black or 
similar substance whereby the colouring matters are completely 
removed from the crystal, is the only means of obtaining a really 
colourless crystal. 

(g) The United States of North America is, and will remain, 
our natural market ; the inhabitants of these States have been 
educated to demand the very finest grade of sugar, and as long 
as our customers are willing to pay for appearance independent 
of actual sugar value, I do not think it would be advisable to put 
on the market, by a direct process, a nearly white sugar. 

(h) I, however, believe that the production of a sugar, of say, 

99 ’5 per cent, test, would be the most economic method to both 
initial producer and ultimate consumer. « 

Summarizing the above report, I would submit to you : — 

(1) The comparatively backward state of agriculture in Cuba 
due chiefly to an economic reason, which is the combination of 
low selling price of the product, and high rate of labour. With 
this combination, agriculture is forced to adopt an extensive 
rather than an intensive policy. 

(2) With the high rate of labour, every possible encouragement 
should be given to means whereby the efficiency of the unit of 
labour is increased. 

(3) Such an increase in efficiency may be looked for in the 
adoption of power-operated agricjiiltural implements. 

(4) The fuel necessary to operate these implements may be 
obtained in the form of alcohol from the molasses at present 
produced in Cuba, from which an inadequate retun^ is now 
obtained. 

(5) A large number of Cuban factories saoriflce efficiency 
to capacity, and capital invested with a view to inci*ease the 
efficiency of the factories, will be specially remunerative. 
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LAND SETTLEMENT SCHEME IN ST. LUCIA. 

The Land Settlement SchemeR in the West Indies have been 
reported upon from time to time, and general accounts of these 
have been published in previous numbers of tlie West Indian 
Bulletin, 

In Volume XI, p. 194, an account was given of tlie working 
of the Land Settlement Scheme in St. Vincent, and more 
recently, further and additional information on the subject in 
reference to other Colonies has appeared in Volume XIV, 
No. 1, which contains papers on Land Settlement Schemes in 
Grenada and St. Vincent. 

The St. Lucia Government has now embarked on a similar 
undertaking in that island, of which a general preliminary 
account is given herewitli. This is reprinted from the Annual 
Report of the Agriciiltu.ial Department of St. Lucia,l 913-14. 

ST. LUCIA. 

Regulations Made by the Governor in Council for the 
Sale of Certain Crown Lands in the Island of 
Saint Lucia under the Adthority op the 
Crown Lands Ordinance, 1878, 

Amendment Ordinance. 1913. 

[December 31, 1913.] 

1. These Regulations shall apply to the Crown Lands known 
as Reunion, Valois and Le Riche, situate in the (juarter of 
Choiseul in the Island of St. Lucia liereinafter called • The land 

2. The land shall be surveyed before any allotment of it is 
made, and the administration and disposal of such land and of all 
details connected therewith shall, subject to these regulations 
and to such oi’ders as may be given by the Governor, be entrusted 
to an officer hereinafter styled the * Land ( )fficer ’ . 

3. In making the survey tlie following Reserves shall be 
made : — 

(1) All ponds and wells, the beds and banks of rivers and of 

any important stream or tributary, and a space of half 
a chain around the source and on either bank thereof ; 

(2) Swamps, exposed ridges, and such foresL as may be 
deemed necessary for the purpose of Forest Conservation 

(3) 8uch land as on recommendation of the Imperial 
Commissioner of Agriculture, the Governor in Council 
may approve as being necessary, and desirable to be 
reserved for tlie uses of the Agricultural Department of 
the Colony ; 

(4) Such land as may be necessary for roads or paths to each 
allotment or group of allotments ; 

(5) Such land as may be requisite for villages ; 
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(6) Any continuous tract of altogether precipitous or uncul- 

tivable lan(J ; ; 

(7) Such land for any other public purposes the Governor 
in Council raay approve as necessary or desirable for 
the general good* 

4. The remainder of the land shall be divided into allotments 
of not less than 2, and not more than 5 acres each, and no 
allotment shall exceed 5 acres except with the approval of the 
Governor in Council. In surveying the land for allotment, the 
Surveyor shall as far as possible include in one allotment any 
cultivation of an existing tenant on the land. 

5. Each allotment shall be numbered and shall have its 
number clearly displayed on some part of it. 

6. Every corner of each allotment shall be marked by iron 
pegs, and the general outline by dragon’s blood or immortel 
plants, which plants shall be carefully tended by the alloctee. 

7. When the surve}^ is complete the Land Officer shall 
proceed to value each allotment, and shall as soon as possible 
submit to the Governor a list of the allotments with the value of 
each. On approval of the valuations by the Governor in Council 
the value of each allotment shall be recorded in a Register to be 
kept as hereinafter provided. 

8. The Land Officer shall then by notice in the Gazette, and 

by means of Posters, or in any other way he may deem desirable, 
invite applications in writing (which must be made on a printed 
form to be obtained from the Land Officer) for allotments, and 
on the expiration of thirty days from the date of the notice shall 
proceed, subject to the Governor’s approval, to allot the same 
in accordance with the following regulations ; Provided, however, 
that he shall not make an allotment of land to any person who 
is already an owner of land, without the sanction of the Governor. 
Every person to whom an allotment is made shall be given 
a conditional permit of occupation in the form annexed to .these 
regulations. ' 

9. In selecting applicants for allotments priority, shall be 
given first to those who are prepared to pay down the whole 
value of the lots, and secondly to those who are prepared to pay 
not less than 20 per cent, oi that value, taken in order of date 
of application : Provided, that an existing tenant shall have the 
first choice of purchasing the allotment within which his 
cultiv 9 .tion falls, unless the Governor, on the report of the Land 
Officer, shall decide that such tenant is otherwise ineligible. 

10. The remainder of the purchase money of an allotment on 
which 20 per dent, or more has been paid shall be divided into 
eight equal pa ts, and the allottee shall on the expiration of the 
second year from the date on which his conditional permit of 
occupation (which w'ill be the date of the first payment on 
account) was issued to him by the Land Officer, and hereafter on 
thc^ame day in each year, for eight consecutive y^ears, pay 
annually, as an instalment, one of those parts. 

11. When all the applications from persons who arc able to 

E ay cash, or npt less than 20 per cent, of the purchase money have 
eeu dealt with, the Governor may, in his discretion, allot 
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to the other applicants, according to the dates of their 
applications, the remaining lots of land, if such applicants he 
recommended by the Land Officer, and considered eligible by the 
Governor. 

12. Such persons shall receive from the Land Officer a 
conditional permit of occupation of the allotment in respect of 
which they have been selected, on condition of paying for such 
allotment one-tenth part of the purchase money ; and at the 
expiration of one year from the date of such permit and at the 
same date in each succeeding year, a further one- tenth part of the 
purchase money shall be payable. 

13. The Land Officer shall keep a Register, in the form 
approved by the Governor, in which shall be recorded in parallel 
columns— 

(а) the number, area, and value of each allotment, 

(б) the name of the allottee, 

(c) the date of the allotmenl, 

(d) the amount paid previous to the allotment, 

(e) the sums paid on acjcoiint of instalments and the 

dates of such payments, 

(f) any other information whicli the Governor may 

prescribe. 

14. An allottee may at any time pay off* any instalment 
outstanding. An allottee may at any time pay on account of 
any instalment any sum not less than four shillings. 

15. The conditions of tenure of allotments shall be as 
follows 

(a) Every purchaser shall for a period of ten years 
reckoning from the date of allotment, reside ordinarily 
in the island of 8t. Lucia, commencing to do so within 
not more than three months after obtaining a conditional 
permit under these regulations, unless the Land ( )flicer, 
with the approval of the (k>vernor, shall otherwise 
permit. 

(b) No land may be alienated, let, or incumbered, for a 
period of ten years from the date of allotment, without 
the consent of the Governor. The word ‘ alienated ’ 
does not refer to or include an involuntary alienation 
as in the case of descent or bankruptcy ; nor an 
alienation partly involuntary as in the case of a devise 
by will. 

(c) No exclusive right shall vest in any person to any 
spring, stream, pond, well, or other natural source of 
water situate in or flowing through any land, 

(d) The Governor may at any time resume possession of 
any part or parts of an allotment not exceeding one- 
tenth of the said allotment, for roads, on paying tiierefor 
at the same rate per acre as that at which the allotment 
was originally sold, and also for the value of such crops 
as mayoe on such selected line of road. 

16. On failure by aii allottee of an allotment to comply with 
any of the conditions of tenure hereinbefore detailed, the Land 
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Officer shall immediately report all the facts of the case to the 
Governor, who shall enquire as fully as possible into all the 
circumstances of the default, whereupon the Governor in Council 
may order that the right to such allotment and all crops and all 
instalments paid, and all other rights of the allottee, shall be 
forfeited, without any appeal to any Court, or may make such 
other order as the circumstances of the casfe may require. 

17. Notice of an order so made shall be served upon the 
allottee or left at his last known place of abode, and no act of 
re-entry shall be necessary, and such allotment or house spot 
shall be at the disposal of the Governor, either to re-sell then, or 
at any future time. 

18. On payment in full by an allottee of tlie purchase money 
of an allotineiit, he shall be entitled to a giant of the same 
Every g^^ant of land shall be deemed to be subject to an exemp- 
tion from sale of, and a reservation to the Crown of the owner- 
ship of, and the right to search for and get, all petroleum which 
may be found on or under such land. Grants shall be recorded 
in the Registry of Deeds Office free of all cost to the allottee, 
except stani]) duty, if any. 


Made by the Governor in Council this .‘list day of December, 
1913. 


HAMUEJ. OKELL, 

Clerk of Councils. 


KEPORT ON THE WORKING OF EEUNION ESTATE 
FOR THE YEAR ENDING MARCH 31, 1914. 


Sir, 


Reunion estate, 

C^hoiseul, Saint Lucia, 

March 31, 1914. 


I have the honour to submit, in (jjuadruidicate, a rejiort (ju 
the working of Reunion estate for the y^ear ending March 31, 
1914. 


PURCHASE. 


2. This property was purchased by the Government at 
public auction for a total sum of £1,713 on February 22, 1913, 
and I assumed the duties of Officer-iii-Charge, in conjunction 
with the duties of my substantive office, on Maixjh 3. 


BUILDINGS. 

3. I ^pon careful inspection of the sugar works it was found 
that fairly extensive repairs would ^have to be carried out to 
enable the cane grown by the Metayers to be handled in accord- 
ance with the terms of purchase. 

4. The mill and water wheel by Fletcher & Co., London, is 
one of the largest and best of its kind in the island, and is in 
excellent working condition. 

5. The battery, consisting of tfaj^ large copper and two 
small iron tayches» had to be entirely dismantled and rebuilt. The 
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copper tayches having been burnt in a few places were patched 
before being re-erected, 

H. The whole of the plant has now been put into thorough 
repair, and should not need any serious expenditure for many 
years to come. 

7. The buildings, however, require careful attention to 
" hriiig them into good condition. To undertake the whole of this 
work at one time would entail a somewhat heav\^ expenditure, 
which the present sugar crop does not justify. 1 therefore 
recommend that this work be done gradually, until these 
buildings are in good condition. 

8. Jn making the above reckon iinendation 1 am looking iiun’e 
to the future than the present. (Jhoiseul and the surrounding 
districts arc in every way as suitable for the cultivation of limes 
as many of the lime districts in the neighbouring island of 
provided that the same rare and aUention be given to 
the question of whid-bclts as is done in the latter island. In this 
connexion I should like to mention that the rainfall in these 
districts is quite sufficient for the successful cultiv'ation of this 
(Top ; and to correct the erroneous impression which exists 
locally on this point, I would add that some of the largest and 
most prosperous lime estates in Dominhia n'coive only an average 
annual rainfall of between 60 to 70 inches. 

0. Our policy, therefore, in connexion with the repairs to 
these buildings should be guided b}^ the above knowledge, so that 
in the event of the lime industry extending in this quarter, the 
(xovernment would have in readiness a large factory capable of 
meeting the demands of small growers along the Leeward coast, 
who are at present debarred from the advantages offered by the 
factory in Castries owing to difficulties of transport. 

10. The dwelling house was found to be in an unsaic 
(3undition and a large portion of it i)cvond repair. It was 
therefore dee.khHl to take it down, and to erect quarters foi* the 
Junior Instructor and Field Ovcr.seer from the sound material. 

11. Accommodation for the Ofticer-in-Charge, who is also 
Assistant Agricultural Superintendent, was provided by the. 
removal of his former (piarters from ITnion. 

1 2. The whole of the work in connexion with the Officers’ 
Quarters was carried out by the Public Works Department. 

1NTR0J)U(;TI0N of new c^ane varieties. 

13. Attention has been given to the introduction of new cane 
varieties for the purpose of ascertaining the varieties best suited 
to this district, and with the object of rendering the present 
cultivation more profitable. 

14. Seven J-acre plots were laid out, and planted up with the 
following : D. 109, T). 625, D. 116, B. 147, B. 376, B. 208. and the 
local White Transparent. Plant canes of the first six varieties 
were obtained through the Agricultural Superintendent at St. 

. Kitts. 



272 


15. Records will be carefully kept as to the suitability of 
these varieties for local conditions, and, later on, cuttings will be 
distributed to Land Settlement Holders. 

TENANTS. 

16. Seeing that many months would have to elapse before the 
necessary legal arrangements could be made for the disposal of 
the land under a Land Settlement Scheme, arrangements were 
made to rent out for one year as much of the land as possible to 
peasants, for the cultivation of ground provisions, at a rental of 
}Hb, per acre. 

17. Other land near the Choiseul River and village boundary, 
being unsuitable for general cultivation, has been reserved for 
house sites, at a monthly rental of one shilling. Twelve sites 
have already been taken up, and others are likely to follow. 

18. A sum of £23 ISs. He/, has been received from these 
tenants during the year. 

AGRICULTURAL DEPARTMENT. 

19. About 60 acres of land near the south-eastern boundary 
of the village has been reserved for the use of the Agricultural 
Department, to make possible the removal of the Experiment 
Station and plant nurseries from Union, whore the frequency of 
Hooding has proved such a handicap to tlie general work of the 
Department. This transfer has left the spacious buildings at 
Union— which weie no longer required for the use of this 
Department after the closing of the school there -free for other 
public purposes. 

20. The details in connexion witli this transfer and the 
laying out of the new 8tation at Reunion are dealt with at 
length ill the Annual Report of the Agricultural Department for 
the year 1913-14. 

VILLAGE EXTENSION 

21. Choiseul is the most densely jx^pulated village in St. 
Lucia, and until the purchase of the Reunion estate by the 
Government no relief from this congestion was possible, owing to 
the high price asked by the owners for the land adjoining the 
village. 

22. To improve this condition, a l>lock of 6 acres of land 
belonging to the Reunion estate and adjacent to the north 
western boundary of the village has been surveyed, and will 
shortly be available for village purposes. 

GOVERNMENT RESERVE. 

23. A narrow strip of land comprising about 3 acres, i unning 
along the eastern boundary of the village, and separating the 
latter from the new Experiment station, has been reserved for the 
present, ad it was deemed Unwise to dispose of the land 
immediately adjoining the village until its ^uirements were 
more fully known, in the meantime this laud is being worked 
by metayers.' 
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LAND SALES 

24. A piece of land conipriaing lo a(?res, adjoining the Trou 
Bahet River and hounding witli tlie new village extension was 
sold to tlie Rev. Father Roger for £12i), this land being desired 
for Parish purposes only, such as the building of new schools, 
which at present are situated in an unsuitable lo(»ality. 

25. The section of land known as ‘ Cleon ne ’ was upon 
survey found to contain only 29 acres as against the * forty-one ’ 
more or less as advertised in the sale notice. Owing to this 
section being so far from the remainder of the est^ite— some 2 
miles along the road to Soufriere— it was decided to dispose of it 
in small areas to the adjacent peasant proprietors. For this 
purpose it was divided into three lots and sold for a total sum of 
£145, thus a little more than covering its original cost and 
subsequent expenses incurred in connexion with the survey. 

IHTBLIC KOAD DIVERSIONS. 

26. Tlie danger which existed to travellers between the 
villages of (jhoiseul and Soufriere created hy a precipittms chasm 
encroaching upon the northern side of the main driving road 
near the former village has been removed by diverting the road 
through the lands of Reunion estate. This improvement was 
only made possible by purchase of this property, t he price former- 
ly asked for the necessary piece of lanct to carry out this work 
being proliibitive. 

27. Land necessaiy for the northern approach to the Choiseul 
bridge now being erected has also been procured without having 
to meet legal claims of compensation to private owners 

LAND SETTLEMENT. 

28. Land settlement schemes have been established in 
Grenada and St. Vincent during the last few years, and it was 
decided to give a similar sithume a trial in St Lucia. With this 
object in view 165 acres of the Beiinion, Valois and Le Riche 
land was surveyed and divided into forty-seven lots ranging from 
2 to 5 acres each. Roads are being laid out throughout this area 
to give each allottee a right of way, 

29. Regulations for the sale of these lots were made by the 
Governor in C-ouncil and published in the Official (razette of 
December 31, 1913. The administration and disposal of these 
lots is entrusted to the ‘ Land Officer’ subject to sucli orders as 
may be given by the Governor. The duties of this officer have 
been undertaken by the writer. 

30. Upon the valuation of these lots being approved by the 
Governor in Council, the Land Officer will invite applications 
for them and proceed to allot the same in accordaniie with the 
Regulations. 

31. The close proximity of the new Agricultural Experiment 
Station and Plant Nurseries where all kinds of cultivation and 
agricultural operations are in daily progress should be of practical 
assistance to the land settlement holdei*s, and the Lana Officer 
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who resides on the estate is available and willing at all times 
to render any assistanee tliat lies in his power. It is sincerely 
hoped that this sclieine will meet the co-operation of the peasants 
and enable them to work their holdings on more lucrative lines, 
and be the means of checking —even in a small measure — the 
daily emigration fi’om the island. 

BECEIPTS. 


A total sum of £260 17«. *6rf. has been received from the 
following sources during the financial year ending March 
61,1914:— 

£ s. d. 

165 14 6 
23 15 4 
71 1 :i 
6 8 


Sale of land 
Rents ... 
(hx»p acf^ount 
Miscjellaneous 


£260 17 6 


VALUATION OF LAND SE'rTLEMENT LOTS AT ‘ RKIJNION \ 
‘LE riche', ANI> ‘VALOIS’ CHOTSKUL. 


Lot. 

Area. 

Ann 

•rized 





value. 



A. 

II. 

P. 

£ 

s. 

(1. 

1 

3 

0 

3-1 

22 

15 

0 

2 

4 

1 

21 

29 

15 

0 

n 

3 

2 

03 

24 

10 

6 

A 

2 

3 

16 

11 

0 

0 

5 

3 

1 

20 

22 

15 

0 

(1 

3 

1 

36 

17 

10 

0 

7 

3 

1 

28 

24 

10 

0 

8 

4 

3 

12 

33 

5 

0 

!) 

2 

3 

01 . 

19 

5 

0 

K* 

3 

2 

36 

27 

12 

(i 

11 

»> 

0 

20 

23 

8 

6 

12 

».» 

• 1 

0 

18 

18 

15 

0 

181 

14/ 

G 

0 

26 

45 

18 

6 

15 

3 

1 

11 

22 

15 

0 

16 

2 

2 

14 

18 

15 

0 

17 

4 

3 

14 

35 

12 

6 

18 

4 

3 

14 

35 

12 

6 

19 

4 

2 

05 

• 33 

15 

0 

20 

3 

0 

00 

22 

10 

0 

21 

3 

3 

37 

30 

0 

0 

22 

4 

3 

11 

33 

5 

0 

23 

2 

1 

19 

13 

10 

0 

24 

2 

0 

16 

14 

17 

6 

25 

4 

3 

37 

31 

10 

0 

26 

5 

0 

04 

35 

0 

0 

27 

4 

3 

01 

33 

5 

0 

28 

4 

1 

32 

31 

10 

0 
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VALUATION OF LAND SETTLEMENT LOTS AT ‘JIEUNION * 
‘LE riche’, and ‘VALOIS’ CHOISEUL. — 


Lot. Area. Apprized 

value. 



A. 

!i. 

P. 

£ 

s. 

d. 

29 

2 

1 

17 

15 

15 

0 

80 

4 

3 

01 

33 

5 

0 

31 

0 

2 

34 

17 

5 

0 

32 

2 

0 

29 

15 

18 

(5 

33 

2 

1 

14 

1(5 

17 

(5 

34 

2 

0 

05 

15 

0 

0 

35 

1 

1 

10 

3! 

17 

(5 

30 

4 

0 

35 

21 

5 

0 

37 

3 

1 

11 

1(5 

5 

0 

38 

2 

1 

11 

11 

5 

0 

311 

2 

2 

17 

15 

0 

0 

40 

•> 

•> 

3 

1 1 

. 22 

10 

0 

41 

3 

2 

12 

21 

0 

0 

42 

2 

•-> 

•* 

15 

1(5 

10 

0 

43 

2 

2 

3(5 

1(5 

10 

0 

44 

2 

1 

15 

13 

10 

0 

45 

3 

1 

13 

19 

10 

0 

It) 

4 

0 

01 

20 

0 

0 

47 

3 

«» 

*> 

31 

20 

0 

0 

Total lt)7 

1 

13 


1.112 

0 

(5 


(Sgd.) AI^CIIIHAIJ) J. BROOKS, 

4. 4. ’14. Land Ofiieer. 

Valuations approved by the (Governor in Council, under the 
Regulations dated December III. 11H8. this 8tli day ot* May 11M4. 

(Sgd.) SAMUEL OKELL. 

Clerk ot' Executive Council. 
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MEMORANDUM ON THE OBOLOQY OF THE 
GROUND WATERS OF THE ISLAND 
OF ANTIGUA, B.W.I. 

BY T. \VAVLANr> VAUGHAN, 

Geologist in Charge of Coastal Plain Investigations, 

U.S. Geological Survey. 

THE PROBABILITY OF OBTAINING A SUPPLY 
OF ARTESIAN WATER. 

An Artesian well, according to the usage of both most 
European and most American geologists, is a well in which the 
water is under hydrostatic pressure, and will therefore rise 
higher than the level of .the water-bearing stratum, where it is 
jjenetrated, although the water may not rise so higli as the 
surface of the ground at the mouth of the well. Some of the 
more important factors determining the presence of artesian 
resers'oirs, in so far as they apply to Antigua, will be stated, as 
follows : — 

2. The accumulation of ground water under pi'essure requires 
the presence of a pervious bed into which the water may 
percolate, and which must be both overlain and underlain by an 
impervious bed which will prevent the water from escaping. 
Besides the upper and lower confining beds, the tvnter-benring 
futratrm mmt alno he rioted along its sides so that lateral diffusion 
of water may be prevented. In order that the charge of water 
which is usually received directly from meteoric sources may 
percolate downward to lower beds through the water-bearing 
bed, this bed with its confining strata, must have an appreciable 
inclination which is technically designated, dip. 

3. The three well-known physiographic districts recognizable 
in Antigua are as follows: (i) South-west Volcanic district, 
(2) Central Plain, (3) North-east Limestone district. 'The 
characteristic features of these districts are ascribable to 
differences in rock composition, and to geological structure. The 
Central Plain is underlain by more easily eroded rocks than is 
either of the areas of higher land bordering it. 

4. Geologically the island is composed of three principal 
kinds of ro(3t, and a subordinate fourth kind, which are ^s 
follows : 

(i) Older volcanic rocks, pebbles of which are found in the 
base of the Oligocene marls at Willoughby Bay and at other 
localities, and a series of stratified volcanic tuffs, sandstones, and 
clays, interbedded with which are fresh-water cherts. This series 

rooks underlies the surface of the Central Plain and dips under 
the Oligocene marls and limestones along a north-Mrest soutli- 
east line. 

(ii) A thick deposit of Oligocene marls and limestones (the 
Antigua formation and Hodges HiU sandstone of J, W. Spencer), 
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which constifciiteR the country rock of the North-east Limestone 
district. It also outcrops in tlie Central Plain and at Seaforth, 
Yorks, Willocks, Falmouth Harbour, and Indian Creek in the 
South -west/ Volcanic district. Dr. Ternpany has submitted to 
me a specimen of orbitoidol limestone from Indian Cre(»k, and 
at Falmouth I collected in limestone abundant spc^cimens of 
a species of Orbitoides, which was also found at Willoughby Bay. 
Wetherill Mill, Wetherill Point, Mayers Village, and many other 
localities in the Limestone district. The limestone in the W)lcanio 
district shows clear evidence of metamorphism by heat. 

(iii) Igneous rocks, including those of the Vol(.*anic district, 
which owes its physiography ^ aspect! to their presen (to. Dr. 
Ternpany, I believe, is cori ect in his opinion that at least most of 
the rocks of the VolcaJiic district belong to the newest of the 
important geologic formations of tlu^ ishuid, for it is clear that 
volcanic rocks have largely been intruded into, or extruded over, 
Oligooene marls and limestones, and are therefore geologically 
younger than the latter. However, it should be recognized that 
there may be in this district igneous rocks of different ages 
because the existence of igneous rocks older than the marls and 
limestone is proven by the pebbles found in the basal part of the 
exposure at Willongbl)y Bay. The discrimination of the different 
kinds of igneous rocks, deciphering their respecitive ages and 
mapping them, will require protracted, detailed investigatio)i. 

(iv) The ‘ Horizontal marls ' of Pnrves are land debris 
washed from the liill-sides near the seashore in the Jdmestone 
district and accumulated at lower levels. 

5. The important rocks of Antigua, cojisidered from the 
standpoints of the probability of obtaining an artesian water 
supply, therefore comprise a series of com[)act, stratified, volcanic 
tuife, sandstones and clays, and fresh-water cherts, overlain by 
calcareous marls and limestone, and the igneous rocks, especially 
of the South-west Volcanic district. Neither the tufts, sandstone, 
clays, and cherts, nor the igneous i*ocks are effteieiit water cai-riers, 
as they possess too compact a texture. Besides being deficient 
in this requisite quality, the former set (ft‘ rocks contains 
saliniferous beds, which render much of the water derived from 
them unfit for use. The limestone is a water (;arrier, and. as 
the copies of analysis supplied by Dr. Ternpany sliow, (contains 
water of good quality, except that, as is cliaracteristic; of all 
limestone water, it is hard. 

6. The geologic structure of Antigua in its broad features 
is simple, but its detailed is complicated. Tlie rocks of the 
central plain usually dip north-eastward at angles ranging from 
10“ to 20\ while those of the Limestone district dip in the same 
direction at angles ranging from 10° or less to 12°. The structure 
is approximately monoclinal as regards dip, but many faulfs 
l)reak the continuity of the rocks ; Purves noted several, but 
there are many more. Many of them nearly parallel the strike 
of the formations and cause the reappearance of the same bed 
along the line of direction of the dip. The peculiar elongate 
hills, with a steep south-west or west and a gentle north-east 
or east slope, so frequent in the Ijimestone district, pix)hably 
Qwe their origin to faulting. The kind of faulting prevalent ii^ 
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Antigua is' caused by compressing forces. One additional feature 
of the limestone needs to be mentioned. The strike of this 
formation, the only water earlier of importance in the island, 
is form north-west to south-east, and at each end of its outcrop 
there are greatly developed sea cliffs as at Wetlu^rill Point, and 
along the east side of Willoughby Bay. The strata are so 
arranged and so exposed as to give the optimum condition for 
access of sea-water to beds lying below sea-level. Furthermore 
there is no confining impervious bed overlying the limestone. 

7. Having presented the foregoing outline of the geology of 
Antigua in its bearing on the probability of the occurrem*e of 
artesian water on the island, the geologic data may be compared 
with the statement of conditions essential for the occurrenc^e of 
such water. 

(i) The only water-bearing formation of im])ori,ance is the 
limestone of the Limestone distri(*.t. 

(ii) There is an impervious strat um l)elow this formation, 
but there is no overlying (?onfining bed. 

(iii) Tlie exposure of the foi-mat.ion along the sea at both its 
nortli-west and south-east eudsoHers favourable opport-unit ies for* 
its imt)reguatiou with sca-water at. (h^ptlis below sea-level. 

(iv) The geologic* conditions of Antigua do not satisfy the 
requisites for procuring a watcT-supply from arh^^ian sources. 

Watrr-suiu’Lv prom Othrr Than Artpstan Soitr('ks. 

8. This subject has been so admiralty treated by lb’. 
Tempany in liis article on The Water-s\ipp1y of Antigua that 
1 can add little or nothing to what he lias said. 

As bearing on the source of the salt in the beds underlying 
the Central plain, I wish to present information obtained during 
my recent expedition, and inferences based on that information. 
That the last important change of the sea-level with reference 
to the land was by submergence of the land is attested by the 
indented shore line, indicating submerged valleys, the absence of 
terrace benches, and the presence of a peat bed 1 feet thick, 
composed of terrestrial plants, submerged to a depth of about 
20 feet ill St. John Harbour. It is important to note that the 
‘ Horizontal marls ’ contain the remains of no indigenous marine 
organisms. Previous to this submergence there was a period of 
emergence, evidently sufficient to Join Antigua and Barbuda into 
one land area. The last change of sea-level, subsequent to the 
important submergence mentioned, was a minor recession of the 
sea, producing an emergence of a few feet, perhaps between 
3 feet and 6 feet. The geologic evidence as 1 interpret it, is 
distinctly contradictory to the hypothesis that the waters of the 
Central Plain are salt because that district has lately been 
submerged, and that there has not been sufficient time since then 
for the salt accumulated during that submergence to be washed 
out. The hypothesis advanced by Dr. Tempany appears to me to 
be the correct one, viz., there are saliniferous beds interbedded 
in the deposits underlying the Oentrs.1 Plain, and these beds 
render the water salt, 
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9. The copies of the analyses, and tlie map witli tlie position 
of the wells plotted on it, which have been submitted to me. 
sliDW that f]^ood sliallow well water may ])e obtaiiu'd in tin* Lime- 
stone distri(*t bac,k frcnn tlie seasliore, provided that tlie wells 
be not too deep. Waldron’s wells. Numbers 23 and 21, bear on 
the importance of not. sinkiiif^ the wells to too ^^reat a depth. 
The former well is about 40 feet , and has a Clilorine content of 
288 parts per 100,000, toohi^^h for use ; while tlie latter W(»ll, which 
is shallower, has 11 (> parts of Clilorine to 100,000, and although 
salt may be detected by taste, there is not. enough to render it 
noii-potable (the total solids, however, are high). The experience 
with the tuhe well at Fitcthes Creek illustrates tlie importance of 
not penetrating the }>eds underlying the limestone. By using 
care not to have the bottom of the wells appreciably below sea- 
lev(‘l, and by keeping the bottoms of the wells above the getdogic* 
formation underlying the limestone, an abundant water-supply 
should be obtainable from shallow wells in the Ijimestone district. 
A word of caution should be offbrofl regai'iling such wells. As 
limestones are frequently traversed by underground solution 
channels, wells sunk in sucli roc.k at*e liable to pollution. They 
should be sul)je(4. to crareful inspection, and should be guarded 
against possible sourcios of (joiitamination. 

1 ( t The wells in the Ccnti al Plain near its nort li«e:ist boniidary 
appear uniformly to be bad, but some wells furt her west, are 
passable. As aii indigenous water supply fi’om wells in this 
area is uncertain, it is evident that provisions for supplying 
it from outside sources are desirable, unless water is locally 
impounded or collected iji cisterns. 

11. The wells in the South-west Volcanic district, except those* 
very near the sea, are satisfactory, and show the possibility of 
developing considerable quantities of water in the alluvial filiings 
along stream-ways, and at ibe foot of the talus slopes of hills. 
The impounding of additional water in a manner similar to that 
already done at Wallings Reservoir is worthy of consideration. 

12. In (jonclusion, it may be said, although no supply of 
artesian water may be expected in Antigua, the development, of 
.‘in adeijjuat.e supply may be expected from three sonrees, viz : — 

(!) Sliallow wells in the Limestone district. 

(2) Shallow wells in the alluvial fillings along stream-ways, 
and at the foot of talus slopes in the Sontli-west . Vol(?aiii(* 
district. 

(3) Impounding water, especially in the Volcanic district, 
where it appears there arc valleys adapted for damming. 

13. As the sinking of wells and the damming of valleys, 
the accumulation of water in reservoirs, and its distributmii 
to consumers, come within the province of the engineer, it 
would be impertinent for me to make suggestions on these 
subjects. 
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THE GROUND WATERS OP ANTIGUA. 

BY H. A. TEM1»ANY, 1l.Sc. (LOND.), F.l.C. 

Government (chemist and HuperinLeiident of Agriculture 
for tlie Leeward Islands. 

In a paper published in the West Indian Bidletin (Vol. XII, 
p. 530), a general survey of the chemical characteristics of the 
various sources of supply of water in tlie island of Antigua was 
brought forward by the author. 

Since the publication of the account in question, a good deal 
of detailed consideration has been given to the subject with a 
view to augmenting the existing sources of supply. As a result, 
considerable additions liave been made to existing information 
relating to the question, and at the present time it may be 
claimed that markedly extended knowledge of the subject has 
been accumulated. It is with a view to summarizing this, and at 
the same time presenting a concise account of the main features, 
that this paper has been prepared. 

In relation to the general conditions influencing the 
existence of the subsoil water-supply, on which the successful 
sinking of wells and the occurrence of springs of fresh- water 
depend the following condensed summary is reproduced from an 
article by the writer, which appeared in the Aqrirultnral News, 
Vol. XII, p. 155. 

‘Each island in the West Indies constitutes an entirely 
separate and distinct subsoil water system in which the rt^serve 
of contained moisture is continuously finding its way to the sea. 
The majority of the islands are wholly or |)artially volcanic in 
origin, and in those of smaller size, at any rate, tlie conditions 
most usually met with (X)nsist of a central peak or mountain range 
rising to a heiglit of from 2.001) to 1,000 feet above sea-level, and 
possessing numerous minor lateral spurs and escjarpnients, sloping 
down more or less evenly to sea-le.vel at the coast. The central 
portions of these mountain ranges are usually composed of 
impervious volcanic rock, whilst the mountain slopes and valley 
bottoms are generally covered to a considerable depth with 
volcanic detritus, and alluvium, of a character moio or less 
permeable. 

‘ Under conditions such as these, the rainfall is naturally 
greatest in the more mountainous central region, and diminishes 
as the coast is approached. The cultivated lands, on the other 
hand, are in most cases confined to the comparatively level tracts 
of the coastal region, the mountainous centre being left largely 
in a state of nature. 

‘ In the case of certain islands, notably Trinidad, Barbados, 
Antigua. Barbuda, and St. Croix, a somewhat difterent state is 
presented, volcanic formations being there replaced, wholly or 
m part, by more or less permeable sedimentary strata, the well- 
niarked central mountainous region giving place, to a considerable 
t^xtent, to undulating ranges of hills of lower elevation. 



* In all cases, however, each island constitutes a system in 
which subsoil water continually drifts down to the sea from the 
central region, the general character and rate ot* the How 
being governed by local physical conditions in each case, 
but being naturally least during dry periods. ’ 

It is important that these general principles should find 
acceptance, as they may serve to clear away a certain amount 
of misconception as to the possibility of obtaining supplies of 
artesian water by b oring to deep levels. In this connexion, the 
memorandum by Dr. Vaughan, on the Geology of the Ground 
Waters of Antigua, which accompanies this paper, is w'orthy 
of attention. 

Kor the purpose of extending the water-supply in Antigua, 
two alternacive methods <;f procedimi are available. The lirst of 
these consists in the sinking of wells at appropriate spots, and 
the pumping of the water derived from them to tlu? poijits to 
which it is recjuired to distribute the supply. The second (tom - 
prises the erection of dams in snitabh*- localities, for the pui'pose 
of impounding a certain amount of the Hood water which at 
present runs to waste, and is lost during periods of heavy rains. 

In the paper previously referred to, it was pointed out that, 
for purposes of classification, the underground waters of Antigua 
may be divided into three groups, viz : (a) those derived from 
limestone rocks undei-lying the northern and eastern portion of 
the island ; (b) those derived from the older sedimentary rocks 
of the central plain ; (c) those derived from the low-lying lands 
of the volcanic area in the southern district of the island. 

It was further shown, by means of collected series of 
analyses, that the underground waters contained in districts 
(a) and (c) w^ere in the majority of cases of satisfactory (juality 
for domestic and industrial cous imptiou, but those included 
under the head (b) were frecjueiitly so lieavily (iharged with 
saline coustitueiits as to lender tliem unusable. 

That this is the case, is to bo attributed to tlie fatd that in 
the central plain, the surface strata arc iu many places lieavily 
charged with salt, which serves to contaminate shallow wells, 
and at the same time also renders saline to a greater or less 
extent, all surface waters that are impounded within the salt- 
bearing region. 

The existejiee of these salt-bearing beds must therefore bo 
regarded as a very important limiting factor in i*(dation to any 
scheme for the improvement of the island water-supply, more 
especially as from its physical couHguration, and trie close- 
textured and retentive character of tbe beds of which it is 
composed, the central plain naturally constitutes the most 
suitable district for impounding surplus run off water for 
cjonsumption. 

In order to permit of tlie distribution and character of the 
underground water of the island being readily compared, the 
annexed summarized statement showing the principal analytical 
characteristics of over seventy shallow wells and springs in all 
parts of Antigua has been prepared, the i^esults neing given 
in grains per gallon. Appended bo this is a statement showing 
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the depth and character of the yield from each well, while 
accompanying it is a sketch map of the island, on which the 
location of each well is indicated by means of a iiuin])er (cor- 
responding to those given in the analytical summary. 

On the map are also shown the a})pr()ximatc boundaries 
of the three main geological divisions of the island, together 
with the courses (jf some of the principal streams wliicli drain 
the! area of the central plain. 

Those wells, which possess a high saline content, are indicat ( mI 
(ju the map by means of asterisks : when the saline (content of 
watei's exceeds IttO grains of salt to the gallon, a single asterisk 
is placed against them : when it ex(;ceds .‘100 grains of sail to 
the gallon, they are indicated by a double asterisk. A sui'vcy 
of the results will show that , in the Limestom^ and Vohcajiic, ai ea, 
excessive salinity (jf th^ well wat(‘rs is to Imc explaim^d, for the 
most part, hy close proximity to the sea, (combined in some 
cases with a limiU'd (collecting area, whereby sea-water lias seeped 
in and reiidtaed the wells salt. 

In relation to the (central plain, it is howevei* se(cn that tlu* 
salinity of well watei* is not evenly distrihnbd thronghont the 
area in cpiestion 

Plxaniinatioii of the map will show that tluc most saline 
samples occur in the region around (runthorpes in the (centre 
of the island, and extend in a belt about ’pmile broad ihrougli 
(tanibles to tlie sea nortli of St. Jobn’s. 

Dhscription of Location of Wells and Sprinius. 

1. lioyals W^*ll. Depth to bottom of well 41 feet. I)(‘ptli of 

water 3 feet ti inches. 

2. Cedar Crove Spinng. Close to the sea. Depth of well to 

surface of water about 2.'> feet. Supply of water good. 

3. Thibous Well. Near Thibous works. Depth of well .‘jtJ 

feet. Viidd said to he good. 

5. Gravcuors Well. D(i[ith to water level Id feel. Yield 
good. 

tk Wintliorpes Well. Depth to water level about 2d feet. 
Yield good. 

7. Fitches Creek Well. About .70 yards from ilie sea and on 

low-l^dng laud. Depth not v(*ry great. Yield good. 

8. Millars Well. Situation similar to No. 7, hut furtlier 
> north. Y^'iold good. 

9 10. High Point Wells, No. 1 & No. I. Very close to the 

sea. Both about io feet deep. Yield of water good. 

11 & 12. High Point Wells, No. 3. Same locality as Nos. 
9 and 10, but about i-niile inland. Depth of both wells 
considerable, probably between 30 and 10 feet, \4eld of 
both good. 

13. Parham New Work. Depth of 20 feet. Yield said to be 
good, but fallen off in very dry weather. 

14, Gilberts. Depth about 15 feet io water surfa(*e. Yield 

g(X)d. 
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15. Parham Lodge. On low-lying land about 300 yards from 
salt marsh. Depth to water surface not very great. 
Yield good. 

10. Crabbs. On low-lying land. Depth small. Yield good. 
Close to the sea. 

17. Zion Hill. On low-lying land some little distance from 
the sea. Depth 16 feet. Yield abundant. 

18 & 19. Seatons Well. On low-lying land, close to the 
sea. Yield good. 

20 & 21. Mayers Well. On seashore at Spencers Bay. Yield 
good. 

22. Comfort Hall Well. On seashore at Spencers Bay. 
Yield good. 

23. Waldrons I. Not very far from the sea. Depth about 
40 feet. 

24. Waldrons II. A short distance soutli of east of 
Waldrons I. Exact d*epth not known, hut shallower 
than Waldrons 1. 

25. Elliotts Spring. About 1 mile from the sea. Very 
shallow, situated practically in the stream bed. Yield 
very good. 

26. Blackmans Spring. Not far from the sea. Exact depth 
unknown, 

27. Grays Well. On the seashore. 

28. Cedar Hill Well. On low-lying land about, ;\-mile from 
tlie sea. Depth of water surface about 16 feet. 

29. Nortli Sound Well. About J-milo from the sea, on very 
low-lying land, a short distance inside the limestone 
out crop. Depth to water surface about 7 feet. Yield good. 

30. Crosbies Well No. 1. Close to the sea. 

31. Crosbies Well No. 2. Close to the sea. 

32. Gaynors Bristols Spring. Near stream bed* ' About 
J-niile from the sea. 

33. Gaynors Hole. A short distance from, and similarly 
situated to, No. 32. 

31. Parham Rectory, On low-lying land close to the sea in 
Parham. Shallow. Yield good. 

35. Gambles Spring. Shallow well on low-lying land. 
Exact depth not known. 

36. Gunthorpes. .Sliallow well on low-lying land in the 
Factory yard. Depth about 7 or 8 feet. 

37. Gunthorpes Factory Bore Hole No. 1. Depth 40 feet. 

38. Gunthorpes Factory Bore Hole No. 2, Depth about 40 
feet. 

39. Grove. Shallow well on low-lying ground. Exact 
depth not known. 

40. Cassada Garden. Shallow well on low- lying ground near 
the border of the limestone area. 

41. Osbornes Spring. Shallow well about 14 feet deep. 
Yield good. 
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42. Ottoe. A shallow surface spriiii^ near tlie fout of Ottos 
hill. Yield abundant. 

43. Belmont. Sliallow well abr)ut 14 feet deep, not far from 
Belmont works, on low-lyiji^ ground. 

44 to 50. All of these are shallow surface wells varying in 
depth ; as one approaches to the sea, then the level of 
the water approaches nearer to the surface. 

51. Blakes. Shallow well on low ground. Exact depth not 
known. 

52. Morris Loohys. „ „ „ „ *, 

53. Bodkins. „ 

54. Herberts. On low-lying ground. Depth about 0 feet. 

Yield said to be good. 

55. Ferris Farm. On low-lying ground. Depth 21 feet. 
Yield good. 

50. Liberia Old Well. On moderately low ground. Depth 
l)etween 30 and 40 feet. Yield good. 

57. Falmouth Spring. Shallow spring about 7 feet deep. 
Not far from the sea at Pattersons. 

58. Seaforths. Shallow well, exact depth not known. 
Vi(4d good. 

51). Jennings. About 14 feet deep, about I mile from the 
sea. Yield good. 

00. Jennings. Shallow well, exact depth unknown; about 
300 yards from 51). Has since fallen in, not having been 
cared. 

01. Bolans. Shallow well sunk in the stream bed, about 
1 mile sout h of 00. Has since fallen in. 

02. Blubber Valley Spring. 03 and 01 represent the same 
well at difhu'ent seasons. 

03 & 04. IMnbber Valley Well. Both springs are shallow 
and tie midway bet ween 00 and 01. Yield abundant, 

05. Tottenliam Park. About | mile south-west of 01, and 
about the same distance from the sea. 

00. ()i*ange Valley. About 1 mile south-east of bo, and 
about ^ mile from the vsea. Yield moderate. 

07. Fry s Well. About i-mile west of Oti, and about mile 
from the sea. Yield good. 

68. Johnson’s Point. About 1 mile south of b7, close to the 
sea. 

69. Crabb Hill. About J-mile south of 07, close to the sea. 

70. Claremont. Aboet 3 miles south of 08, and about ^-mile 
from the sea. Yield good. 

71. Claremont. Similar to 70. 

72. Doigs. Shallow spring about 2i miles south of 71, and 
about |-mile from the sea. Yield good. 
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Total solids . 

Temporary hardness 
(’hlorine 

K(|ui valent as 
sodium chloride 

1 

1 

1 

1 

f 

CA . 

o 

o 

Pd 

Public Spring 
Cedar G.ove, 
No. 2. 

c 

xn \ 

bCi 

&J0 

£ 

:2 

H 

drains 

per 

gallon. 

drains 

per 

gallon. 

drains 

per 

gallon. 

drains 

jjer 

gallon. 

.17 4 

1 

5*.l 

q-0 

'a) 

^ . 

o 0 

o8 

5 

102 2 

35 7 1 
26 4 

13-.1 
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03 . 
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s-i d 

56-0 

17 2 
H-7 

22 S 

0) . 

1 

1 

98 7 
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S 

drains 
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gallon. 

drains 
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gallon. 

drains 
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gallon 

1 Grains 
per 

gallon. 

Total solids 

104-3 

88-2 

1 117-8 ' 

128T 

Temporary hardness 

39-2 

87-2 

31-4 

33-0 

Clilorine 

18-2 

13-9 

44-1 

54 0 

Equivalent as 


1 



sodium chloride 

30*0 

1 23-0 

72-7 

cS8-9 
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M 
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Tb 


'Sc . 
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5 

S 
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Grains 

drains 

drains 

drair 


per 

per 

per 

per 


gallon. 

gallon. 

gallon. 

gallo 

Total solids 

636-2 

626-8 

114-1 

84-< 

Temporary hardne s 

28'« 

88-0 

- 28-6 

30-' 

Chlorine 

270-2 

877-8 

.20-0 

9-t 

Equivalent as 





sodium chloride m. 

j 415-8 

628-7 

86-0 

16-1 
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1 

I 
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« , 
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i £ £ 


V ^ 


1 1-^ .-H 


£ c 
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Total solids ... 

T empora r v’ h a rd ii ess 
Chlorine 
Equivalent as 
sodium chloride 


Total solids ... 
Temporary hardness 
i hlorine 
Equivalent as 
sodium chloride 


Total solids 

Temporary hardness . . . 

Chlorine 

Equivalent as 

sodium chloride * 


( Trains ( trains ( trains ( train.s 

per per pei- per 

gallon, gallon, gallon, galloii. 


77 0 
30-7 
0'2 

10*3 


91*0 

1421 

134*4 

36.7 

25-2 

39 2 

16-4 1 

61-6 

63*0 

i 

27-0 1 

101-4 I 

103-6 


Sion Hill Well. 
No. 17. 

1 Seatons Well. 

! No. 18. 

Seatons Well, 

1 No. 19. 

1 

1l> 

► ^ 

£ -s* 

>y^ 

a« 

(trains 

drains 

(ti\‘iins 

drains 

per 

per 

per 

per 

gallon. 

gallon. 

gallon. 

gallon. 

57-4 

193*2 

360 5 i 

■183 0 

26-4 

36-7 

14-0 : 

4 

9*1 

72-S 

163-1 1 

2i.v;j 

15*0 

120*4 

200 1 

31 1-4 


Mayers Well, 
No. 21 

Cointort Hall 
Well, No. 22. 

! (jlrains 
per 

gallon, j 

drains 

per 

gallon. 

343-7 i 

483*0 

53-2 ; 

45-2 

j 170-0 

237 0 

1 280-2 

390-5 


hH 

1-H 

u . 
ns 0 

'rr* 

^ "M 
p . 


> 



(trains ' 

drains 

per i 
gallon. 

per 

gallon. 

ir,2 2 

125 -9 

21 7 

42*9 

201-0 i 

i 

29*1 

332-2 j 

48 0 
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Total solids 
Temporary liaidness 

Chlorine 

Equivalent as 

sodium cliloride 


Total solids ... 
Teinpoi ary hardnees 
Chlorine 
Equivalent as 

sodium chloi ide 


Total solids 

Temporary hardness 

Chlowne 

Equivalent as 

sodium 'chloride 


•? 

CLiO 

CCCM 

2 ® 

1 

Blackmans Well, 
No. 26. 

1 

Grays Well. 
No. 27. 

1 

! Cedar Hill Well, 
No. 28. 

North Sound 
No. 29 

(trains 

Grains 

Grains 

(irains 

Grains 

per 

per 

per 

per 

per 

gallon. 

gallon. 

gallon. 

gallon. 

gallon. 

1261 

1115 

256-2 

85.3 

99*:] 

39 6 

340 

35-0 

42-0 

20-2. 

16-8 

174 9 

99-3 

12-6 

84 1 

27-7 

2882 

163-5 

20-9 

r)fi-2 


^ o ^ 

o 

1 ! 

1 iS 1 

1 

'osbies Well, 
No. 2. 

No. 31. 

ulors Bristo 
Spring, 

No. 32. 

lynors Hole, 
No. 33. 

5 

C? 

ce 

’'K 



O 


G rains 

Grains 

Grains 

Grains 

per 

per 

gal'on. 

per 

per 

gallon. 

gallon. 

gallon. 

445-7 

1966 

105*0 

82-6 

21*8 

20-8 

35.7 

18.1 

250-9 

94.5 

31-9 

11-0 

113-5 

155-6 

52*0 

42-0 


Parham Rectorv, 
No. 34. 

Gambles 
Spring I, 

No. 35. 

Gunthorpes 
Shallow Well, 

* No. 36. 

Gun^orpes Fac- 
tory Bore Hole, 40 
feet deep. No. 1. 
No. 37. 

Grains 

Grains 

Grains 

Grains 

per 

per 

per 

per 

gallon. 

gallon. 

g^on. 

gallon. 

314-3 

964-6 

l,323-0 

460-1 

40-5 

28-0 

1960 

9-9 

114-4 

483-0 

618-8 

178*6 

188*6 

796*8 

1,020*0 . 

294*3 
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Cunthoi^es 
Factory Bore 
Hole, No. II. 
No. 38. 

Well at Grove, 
No. .38. 

Well at Cassada 
Garden. 

No. 40. 

Spring at 
Osbornes, 

No. 41. 


Grains 

Grains 

1 

Grains 

Grains 


per 

per 

per 

per 


gallon. 

gallon. 

gallon. 

gallon. 

Total solids 

404-y 


378-8 

268.8 

Temporary hardness 

16-8 


. . . 

18-2 

Chlorine 

173-7 

516 -7 

165-8 

128-8 

Equivalent as 

sodium chloride 

285-7 

883-0 

273-4 

212-0 



Ottos, 

No. 42. 

1 

Belmont, 

No. 43. 

Well at Cross 
Street & Nevis 
Street, No. 44. 

Well at Nevis 
Street & Temple 
Street, No. 45. 


Grains 

per 

gallon. 

( Trains 
per 

gallon. 

(Trains 

per 

gallon. 

Grains 

per 

gallon. 

Totals solids ... 

211-4 

378-4 



Temporary hardness 

14-4 

37-8 


... 

Clilorine 

47-2 

146-4 

40-5 

101-3 

Equivalent as 

sodium chloride 

77-8 

2J1-1 

76 7 

167 0 


Total solids 

Temporary hardness ... 
Chlorine ... ... ... •• 

Equivalent as sodium (diloride 


Kedc'liffe Streei 
and Corn Alley 
No. 4t). 

Long Street an 
Thames Street, 
No. 47. 

Corn Alley and 
Newgate Street 
No. 48. 

Grains 

Grains 

(Lain) 

per 

per 

per 

gallon. 

gallon. 

gallon. 

155 4 

81-8 

109-2 

256 0 

1350 

180-0 
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Total solid K 
T«^mporary hardness 
Chloniip . . 

KcjuiMiloiit as 
sodiiun (‘liU>ride 


Total solids ... 
Temporaiy hardness 
Chlorine 
Equivalent as 
sodium chloride 


Total solids 
Temporary haidiiess 
Chlorine . . 
Equivalent as 
sodium chloride 
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CO 
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j: B d 

Ge 
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5^1 
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o 
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Gr.iiiis 
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})er 
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}jer 
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gallo-i. 

gallon. 

2011''; 

87-5 
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79-1 
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:]9-2 

26-8 

37-4 
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17*2 

18-5 

20-3 


28-:] 

:]7*5 

3S'(i 



lO 

/ 

o . 

d 

C3 

is 
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1 

ce p 

"S 0 

^ 1 

su 


13 

CQ 



•'Oi 

•s!h; 



1 1 

Grains Grains 

Grains 

(Trains Grains 

per 

per 

per 

per 

per 

gallon. 

gallon, gallon. 

gallon. 

gallon. 

910 

63-3 

88-3 

106-4 

156*8 

23-2 

18-9 

32-5 

44-1 

56-9 

28-8 

14'7 ' 

1 

4-9 

19-1) 

19-3 

47*6 1 

i 24-2 t 

8-1 

32'8 

i 8i'2 
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Total solids 

Tern pora rv hard in -ss 

i^hlorine ... 

K( I ni valent as 
sodiiini (djhu’ide 


Total solids 
Tern poiary hardness 
Chlorine 
Equivalent as 
Siidinin ehhjiide 


Total solids ... 
Temporary hardness 

Chlorine 

Equivalent as 
sodiu in chloride . . . 


CO ^ 

a <o 
a 

o 6 


• 

a> 



0) ^ d 



V 

^ ^ o 



O' 





Grains (Jrains Grains Grains Grains 


per per 

per 

per ])ei* 

gallon, gallon. 

gallon, gallon, gallon. 

2i:g; h2-7 

5:1*2 

72-8 112-1 

75- 1 22-4 

:ii-8 

.‘52-.') 1i 1 -K 

5S-2 in-8 

9-5 

lH-8 :5r)-7 

115 u 17*8 

15*7 

27 -K 72-2 

1;' 






:d 


^ GC 



T. 

i» 

vr w 

CO d 

5^ C 

5^ 









Grains 

Grains Grains 

per 

per 

IX-l- 

gallon. 

gallon 


71M 

128*0 

.OKvr) 

ll-h 

28*0 

80-7 

llGi 

28 8 

221-5 

,. ::2:] 

i:i-8 

885-0 


be • 


3 t,o 

- ^ bi 

^ J.S 

Cl 

m 

*0 ^* 

c3 

... 9 __ 

1 

OQ 


Grains 

1 1 rains ■ 

Gr*ains 

Grains 

per 

gallon. 

per 

gallon 

per 

gallon. 

per 

gallon. 

2:i8-o 

81 -H 

85*8 

72 9 

29:1 

:}8-2 

118 

’39*2 

107*8 

10-5 

241 

17*2 

247*3 1 

17-3 : 

; :^3*9 

28*3 
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In the opposite direction the line of salinity extends to the 
shores of Willoughby Bay, but as far as the data available allow 
of an opinion being expressed, the salinity appears to decrease in 
intensity as one approaches the north-eastern side. ^ 

Of peculiar interest also are examples No. 45 and 40, which 
though situated within comparatively short distance of the most 
highly saline portion of the region in question, nevertheless yield 
waters of quite low saline content. 

A comparison of the data in respect of the line of wells 
running across 8t. John’s.also yields interesting information, and 
indicates that salinity increases directly in a line running from 
Ottos to Gambles, in a direction south-east to north-west. 

In a region such as the central plain of Antigua, of which 
the physical configuration is low-lying and level, while the 
rainfall is comparatively small, one finds, as is to be expected, 
that certain well-marked stream beds exist, which serve to carry 
off flood water during periods of heavy rains, at which time they 
often function as streams of some size, while during dry weather, 
on the other hand, the flow becomes extremely sluggish or ceases 
altogether, a series of separate pools being formed at favourable 
points. 

In such circumstances, when the strata which they traverse 
are impregnated by salt, these waters will tend to become 
charged with saline matter, the salt contejit being lowest during 
wet weather, and tending to increase greatly during drought. 
Consequently the character of such stream waters miring dry 
periods serves to indicate the relative salinity of the strata which 
they traverse. 

This is well shown by the following series of analyses of the 
waters of Delaps, North Sound, and Cedar Hill streams, taken 
at points where they ti^averse the saline beds of the central plain. 

As during the course of this paper it will become necessary 
to refer frequently to such surface drainage waters, the points at 
which samples of this type have been taken are indicated on the 
map by letters, to distinguish them from the wells which, as 
abated, are shown by niuubers : — 


Total solids 

Oblorine 

Sodium chloride 
Temporary hardness ... 


Delaps Stream, 


A. 

1. Taken after 
moderate rains. 


A. 

2. Taken after 
months* dry 
weather. ' 


Grains per gallon. 
244-0 
96-3 
159-3 


Grains per gallon, 
340*9 
148-6 
2M-9 


30-1 


34-2 



293 



North Sound 
Stream, 

B. 

1 Codar Hill 
! stream, 

1 

1 

Grains per gallon. 

Grains per gallon. 

i 

Total solids ... 

... 

125-2 

Chlorine 

94!) 

51 1 

1 

Sodium chloride 

156-1 

848 

Temporary hardness 


11-2 

Sodium carbonate 


11!) 


Hitherto it has been customary to explain the occurrence of 
these salt- bearing strata on the assumption that in recent 
geological time, the island was submerged beneath the sea to 
a depth of 50 feet or so below its present level ; under these 
conditions, the lower-lying regions would have become covered 
with sea-water. When subsequent slow re-elevation took place, 
it was presupposed that, on emergence, the low-lying lands, foi* 
long periods, existed in the form of mangrove swamps and salt 
ponds, while the final drying up of them left the surface layers 
impregnated with salt. 


Such a supposition would offer a satisfacjtory explanation of 
the observed facts, provided that all lands of level configuration 
possessing a heavy and retentive soil and subsoil, and situated 
at an elevation not more than 30 or 40 feet above sea-level, 
showed these characteristic saline deposits. Tt is beyond 
conception that, at so late a geological period as the theory in 
question postulates, one portion of the island should have been 
more elevated than another adjoining portion, and yet show no 
geological evidence of very leceiit folding and contortion. 

In the face of this, the existence of moderately fresh springs 
and wells in the area in question, together with the marked 
variation in the saline contents of wells situated in the saline 
region, causes the hypothesis to be open to suspicion. The 
suspicion is strengthened wlien the character of the surface 
waters of the Beiidars and Creekside area are examined. 


For convenience of reference, the physical configuration of 
ttie Central Plain area may be briefiy described at this point. 
In general it comprises a broad tract of low-lying level land, 
which does not rise to a height of much more than 50 or 60 feet 
above sea-level. Running through the centre of this area is a 
line of low hills, which attains at its highest point to perhaps 200 
feet above sea-level, and corresponds with the outcrop of a series 
of flinty beds intercalated with the strata of this region. This 
ridge pursues a line diagonally across the island from St. John’s 
to Willoughby Bay, the line being, however, broken at various 
points by a series of faults. 

There is further a line of low hills running north and south 
from Scots Hill to Drews Hill a short distance east and south- 
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east'from St. John’s ; th4ae latter elevations are the result of 
volcanic intrusions, which have caused the strata to be uplifted 
and altered at these points. 

The Bendal’s valley itself constitutes the south and south- 
easterly portion of the Central Plain district ; it is typically an 
extremely level tract of land of considerable extent, possessing an 
elevation generally of not more than 30 or 40 feet above sea-level ; 
the soils and subsoils of this region are of a particularly heavy 
and retentive character ; the district is separated from the salt- 
bearing Gamb?es-Gunthorpes region by the low ridge previously 
referred to, and by the Scotts Hill and Drews Hill range. 

It will therefore be seen that, in any general subsidence of 
the level of the island such as has been postulated to account for 
the existence of the saline deposits at Gunthorpes and elsewhere, 
this district must have shared in the inundation which took place, 
while the natural conditions 'would be decidedly favourable to the 
formation of surface saline deposits in the manner indicated. 

No analyses of spiings or wells from this locality are 
available to help to elucidate this point ; but, on the other hand, 
a considerable ainoimt of information has been accumulated in 
respect of the surface waters. 

The Bendals valley constitutes the largest single drainage 
area of the island ; the line of drainage is known as the Bendals- 
Creekside stream, which is a water course of some size receiving 
several tributaries in its course ; the situation of the stream is 
indic/ated on the map. Its head- waters are derived from the 
mountainous district south of Bendals Far^tory. After bifurcat- 
ing and rejoining again, the stream finally divides and finds its 
way to the sea by means of two roughly parallel channels. Of 
these, the more southerly is known as Little Crce.k, while the 
more northerly and larger branch constitutes the Bendals- 
Creeksido stream pioper. 

As the I'esult of the severe and prolonged drought experienc- 
ed during 1912, attention was directed to this stream as a possible 
additional source of water-supply. It had for long been known 
that the lower reaches were decidedly salt, but it was supposed 
that owing to the very low-lying character of the country in this 
region, the salinity was due to tidal flow inwards of sea- water. 

Consequently, on the initiative of His Excellency fc!ir 
Hesketh Bell, K.C.M.G., Governor of the Colony, a dam was 
erected during 1913, on the lower reaches of the stream about 5 
feet above their former level, with the object of preventing the 
intrusion of sea-water. 

As a result, a very large volume of water was impounded, 
and it was found that after a comparatively short interval of 
time, the saline content of the water became markedly reduced ; 
the reduction of the salinity experienced, however, was found not 
to be sufficient, after a considerable interval, to permit of the 
water being used for human consumption, except in cases of 
emeirgency, or for irrigation. It was therefore concluded that 
ilie stream was probamy being contaminated at some point of its 
couvse by saline deposits. 
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With a view to localising this contamination, and ascertain- 
ing whether it was distributed throughout the drainage area in 
question, or confined to one particiilai- point, a detailed 
examination ot* the course of the stream w^as made during the 
early part of the year 1914, samples of the water being drawn at 
intervals along its course, while the main tribiitaiies and 
branches were also sampled. The survey in question extended 
between the point at Cooks, at which the dam already referred 
to had been erected, and Bendals Factory where tlie tw^o 
branches bifurcate ; partial analyses of each sample were carried 
out in the Government Laboratory for the Leeward Islands. 

The head-w^aters of the stream are locally known as Body 
Ponds, and form the sourcjc from w liicli the public water-supply 
of the towui of St. John’s is derived. The water is pumped from 
that point to the Greyshill res(u*voir near the town for distribu- 
tion. The composition of this sourc'c of supply, and the manner 
in which it varies with the season, have already becii recorded in 
the paper on the Water-supply of Antigua already referred to. 
The following data give an approximation for tlu* composition of 
it under average cii’ciimstaiices : — 

Grains per gallon. 

Total solids ... 32-8 

Chlorine SO 

Equivalent 

sodium chloride 1 3*0 

dVinporary hardness 15*0 

From the foregoing it will be observed that the head -waters 
of the stream contain j*clatively small amounts of dissolved saline 
material. 

The analytical data for the various sHinples taken during 
the course of the survey arc summarized in tabular form bedow. 
As is the case w'ith the other results for surface and stream waters, 
the samples are identifi('d by means of let ters, and the locations 
from whiidi they have been dci'ived ai-c indicated on the map, in 
each case. It should he added that the samples were taken 
during di*y weather, so that the results arc not liable to be 
obscured owing to excessive dilution resulting from Hood- water. 



K. ; 

K. 

G 

H. i 
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Grains 

( J rains 

( 1 rail IS 1 Grains 

(.trains 


per 

gallon. 

pel* 

gallon. 
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Tt will be observed that,- as it is to be expected, the content 
of dissolved salts tends to increase somewhat as one proceeds 
along the stream bed ; thus the total solid content of the sample 
E taken from Bendals stream at the railway Bridge, which 
though not high, is greater than that of the head-waters. 

Of the tributaries, that known as St. Clairs stream, sample 
F, shows only 15-9 grains per gallon of total solids ; this stream is 
of comparatively small importance liowever, and drains only a 
small area. 


Key. 

E. Bendals Stream, by railway bridge. 

F. St. Clairs Stream. 

G. Bath Lodge Gut. 

H. Briggins Stream. 

I. Greekside Stream below juncjtion of Bendals Stream 

and Bath Lodge Gut. 

J. Greekside Stream, by fan mill above Greekside bridge. 

K. Greekside Stream by Greekside bridge. 

L. Cooks Dam overttow. 

M. Gooks Dam, below dam. 

N. Little Greek. 

Bath Lodge stream, sample G, shows a total solid content of 
58*8 grains per gallon, and i32*l grains per gallon of sodium 
chloride ; the salt content is slightly higher than that shown by 
sample E, but at the same time cannot be regarded as in any 
degree excessive. 

The sample taken from Briggins stream, H, is of considemble 
interest, and appears to afford a partial key to the situation 
observed ; the total solid and the sodium chloride contents are 
both very high, amounting to 451*9 and 286-3 grains per gallon, 
respectively. 

Sample I is taken from the main body of the stream, below 
the junction of Bath Lodge gut and Bendals stream. It shows a 
total solid son tent of 65*3 grains per gallon, and a sodium chloride 
content of 39-0 grains per gallon, slightly higher than either of 
the former examples. The point at which the sample was 
tak®n is situated a short distance above the junction of Briggins 
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stream with the main body of water, and the slightly higher value 
shown by this sample as compared with the two parent streams 
is probably accounted for b}" backflow from the Briggins 
tributary. 

The next sample, J, was taken about 100 yards below the 
junction of Briggins stream. It shows a total solid (‘outent of 98 
grains per gallon, and a sodium chloride content of 00 grains per 
gallon. The effect of the iuflux of the Briggins iributary is seen 
in a marked inrcease in the salinity of water. The iruTcase noted 
would correspond to the following volumes of tlie different 
contributing bodies of water, namely, Bendals stream, six volumes ; 
Bath Lodge gut, three volumes : and Briggins one and a half 
volumes, which corresponds to rough eye estimates of their 
relative size. 

The next sample, K, was taken from CVeekside stream at 
Creekside Bridge, about |-mile below sample J ; here a further 
increase in the saline content of the main body of water is 
seen, the values rising to 129*6 grains per gallon of total solids, 
and 89’0 grains per gallon of sodium chloride. The further rise is 
probably to be accounted for by the fact that some little distance 
above the point at which the sample was taken, a small dam has 
been erected, which precludes the intrusion of sea-water beyond 
that point. Between this and Cooks dam a very larg? reservoir 
has been cjonstituted, and from it the residues of sea- water are 
being slowly washed out. a process which may be expected to takt^ 
place gradually after the first big dilution following the erection 
of Cooks dam. 

Sample L represents the water taken from immediately 
abov^e Cooks dam ; here a total solid content of 118*1 grains per 
gallon is shown, while that of sodium chloride amounts to 81*4 
grains per gallon ; the slight fall in the saline contents from the 
value found at Creekside Bridge is probably due to drainage of 
surface water from the large area of level land on both sides of 
the stream ; no tributary joins the stream between Creekside 
Bridge and Cooks. Sample M is drawn from the stream below 
Cooks dam ; it will be seen that it (jontains 356*4 grains per 
gallon of total solids, and 267*0 grains per gallon of sodium 
chloride ; the direct effect of the dam in keeping back sea-water is 
shown by a lowering of the sodium chloride content, amounting to 
182*6 grains per gallon. In this connexion it is of interest to 
record the analysis of the water from the stream at Creekside 
Bridge under normal conditions before the dam was erected. It 
is as follow^ 

Grains per gallon. 

. Totals solids . . . 413*7 

Chlorine 188*0 

Equivalent 

sodium chloride... 311*2 
Temporary hardness 17*7 

The similarity of the composition of this sample with that of 
sample M from below the dam at Cooks is very striking, and 



298 


shows conclusively thaft the influence of the influx of sea-water 
was felt as far as Oreeksiae Bridge. 

We thus see that the original salinity of the water at 
( Jreekside Bridge was due to two causes ; tlie nrst of these, namely 
the influx of sea-water, lias been removed by the erection of the 
dam ; the second, namely, the effect of a salt laden tributary, 
remains. 

Sample N is also of interest ; it represents the water of Little 
Creek, the branch of the stream wliich breaks off at Bendals 
and finds its way to to the sea by an independent channel 
roughly parallel to the larger stream. I^he water from this 
stream is of quite good quality, and is uncontaminated 
with salt, as the result of the course which it follows. 

In face of the evidence presented in the foregoing pages, we 
are forced to conclude that saliniferons deposits of the character 
encountered on the Gambles-Gunthorpes line do not occur in the 
Bendals valley, taken as a whole, and on this account the theory 
of recent submergence, as an explanation of the occurrence of 
these deposits, does not liold good. 

Of the various bodies of water contributing to the Bendals 
valley drainage system, only one, namely Briggins stream, 
sample H, shows a very high saline content. The course of this 
stream is shown on the map ; it will be seen that it takes its rise 
on the slopes of Scotts Hill and DreAVS Hill, in which locality, 
the evidence supplied in relation to surface wells and springs, 
indicates the existence of salt-bearing beds. 

As an alternative hypothesis to that previously held, it may 
be suggested that the saline deposits under consideration are 
interbedded with the rocks of the central plain, which outcrop, 
along the line where the salt beds occur. 

Further evidence in support of this view is afforded by means 
of data secured in relation to two series of borings conducted 
recently at Gunthorpes in the Central plain and Fitches Creek 
in the Limestone district. 

At Gunthorpes two bore holes were sunk to a depth of about 
40 feet in the yard of the Central Sugar Factory. Analytical data 
in respect of the water from these two bore holes are given in 
the summarized table of analyses, Nos. 37 and 38.; Reference to 
this will show that the samples in question possessed contents of 
sodium chloride amounting to 294*4 and 285*7 grains per gallon, 
respectively, the result demonstrating that, so far from being 
surface deposits a few feet only in thickness, to a depth of 40 feet 
below the surface, the strata are impregnated with salt. It is 
however significant, that the water from the lower levels 
possesses a decidedly lower salinity tlian that derived from the 
upper few feet. This is probably to be accounted for by the fact 
that at this point there has been an accumulation of salt at the 
surface ov.dng to its having been continuously brought up from 
lower levels by capillarity. 

The boring trials at Fitches Creek further confirm the view 
that tlie saline beds are interstratified with the rooks of the 
geological series. The point at which these trials were carried 
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out, lies about 700 yards within the limestone onterop, and about 
400 yards from the sen; the spot is indioated on tlie map. Tlie 
ground level at this point was hnind to bo approximately 10 feet 
jibove sea- level. 

The boring lay througli soft marls and eal(*aroous elays ; 
water was first eneounterecl at a dt^ptli of 35 leet, and drilling 
was continued to a doptli ol* 59 foot in all. At. a depth of 52 feet 
the boring passed through a l»(‘d of hard (;mnpact ro(rk, and 
entered non -caloaroous strata, at wbi(4i point tlie water suddenly 
altered its (iharaetor and beoaino markedly salim*. Previously it 
had boon moderately fresh. 

The analytical! cdiaraotors oF the water are exhibited in the 
following data : — 
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It may be added that waters deriv'ed from tlie lower levels 
showed evidences of having boon under pressure, and forced 
(considerable amounts of solid matter up tlu^ casing tube of the 
bore hole. 

The similarity in analytical composition shown hy sample 
(b) to those derived from tine boro holes at (hinthorpes, is 
sufficiently striking to warrant the (conclusion that they both 
are drfiwui from ihe sanu^ underground source. 

The evidence therefore affords sutlicient grounds for believing 
that the saline beds in question are interst ratified with the rocks 
of the central plain, and underlie the limestone formation. 

Their outcrop in general appears to follow a line about 
^*mile broad from St. John’s to VVilloughby Bay, and occurs to 
the north east of tlie fiintj" beds referred to previously. 

As stated, the region is much intersected by faults and has 
been penetrated by ^ olcanic intrusions at certain points. A s the 
result of this the outcrop of the salt deposits has apparently 
become displaced to some extent at certain points, and the effect 
is probably indicated in the occurrence of moderately fresh 
springs contiguous to the salt-bearing -area as seen in Nos. 54 
and 55. 

The approximate location of the saline deposits is indicated 
on the map by means of shading, the shaded area representing 
the locality in which they occur. 
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It does not appear iliat these salt deposits exist at any 

f )oint in a pure state, but rather that the stratified beds are 
lighly impregnated with salt along the line of their occurrence. 
Evidence in favour of this view is given by an examination of 
the strata as they ontcTop at Scotts Hill ; at this point the rock 
is characteristically a compacted siliceous sandstone of veiy fine 
texture, whicli has been altei'ed to some extent by contact 
metamorphosis, liiterbedded with this compact material are 
thin layers of a much more friable ro(*k of a dark brown colour ; 
the SOTium chloride content of this interbedded rock was 
determined on samples in the Laboratory, and found to amount 
to as much as 2’18 per cent, of its total weight. As the rock in 
c|uestion occurs at a height of about 130 feet above sea-level, the 
result aflbrds further conclusive evidence in favour of the theory 
concerning the nature of these deposits that has already been 
outlined. 

Some information as to the character of the deposits in 
question can be deduced from analyses of the mineral salt 
contents of the waters of this region. Such a series of analyses 
has been performed on samples taken from the following points : 
(a) from a well situated under a house close to the Goveriiment 
I^aboratory in the north-west portion of St. Jolm's ; (h) from 
Quiithorpos Fa(*tory, tlie sample being taken from a sliallow 
well sunk in the Factory yard ; and (c) from Cedar Hill stream. 

In each case the I'esiilts are expressed as a percentage of 
the total solid content, and in each instance the total solid 
content of the water in grains per gallon is given 
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A jpoint in relation to these samples is that (a) and (c) show 
appreciable amounts of sodium cai^onate, but that this con- 
stituent is absent in the in case of (b). In general, the occurrence 
of greater or less quantities of sodium carbonate frequently 
forrows a feature of the shallow ground waters of Antigua. 

In the collected series of analyses, the sodium carbonate 
together with the alkaline earth are returned under the head of 
Temporarv Hardness, but the, following additional data, liow- 
ever, further illustrate tlie manner in which sodium carbonate 
may (K3cur : — 
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In this connexion it- is interesting to refer to a paper by 
Dr. J. C. Thi’esh, on the alkaline waters of the London basin, which 
appeared in the Chsmical Worlds Vt>l. I, [>. and Vol. 11. p. 32. 
in which it was shown that this (tonstitaienl was likely to arise 
when waters containing appreciable aniounts of sodium chloride, 
and also (iharged with calcinin carbonate percolated through 
sandy strata, interaction taking place under these conditions 
between the two constituents in (|uestion. and resulting in th«* 
formation of sodium carbonate The absemre of this constituent, 
and the very small amount of calciur carbonate found in the 
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Gunfchorpes samj^e, would appear to demonstrate that sodium 
carbonate does not form a normal constituent of saline deposit, 
but has been foimed subsequently as the result of chemical 
reaction on the lines indicated. 

In concluding this, discussion of the character of thef^e saline 
deposits, a word may be said as to the possible effect exerted by 
them in the limestone district. As has been shown, they directly 
underlie the limestone formation, and are apparently separated 
from it at most points by an impervious substratum. If at any 
point this substratum should become broken, it seems reasonable 
to suppose that salt from these deposits will tend to be brought 
l)y capillarity to the surface of the ground, and it is further 
reasonable to expect that under these conditions, considerable 
reaction would take place between the calcium carbonate and 
the limestone, and the dissolved salts. It is characteristic of the 
lands of the northern and eastern portion of the limestone 
district that they show localised small patches on which sugar- 
cane refuses to grow in a satisfactory fashion, the canes present- 
ing a characteristically etiolated appearance. These patches are 
locally known as ‘ gall patches’, and have formed the subject of 
much speculation as to their origin, in the past. It is tentatively 
suggested that in reality these patches may represent points at 
which the soluble salts from the underlying strata have penetrat- 
ed to the surface in the manner described. It is hoped, by means 
of further investigation, denfiitely to decide this point at a future 
date. 

With regard to the subsoil waters of the southern districts 
of the island, it has already been pointed out that in general they 
are satisfactory in quality, but certain points in this connexion 
require that attention should be directed to them. 

It may be remarked that the line of demarcation between 
the volcanic beds of the southern district and the deposits of the 
Central plain is largely hypothetical, the effect observed being 
one of increasingly intense volcanic intrusion as one proceeds in 
a south-westerly direction. As the result of the action of these 
intrusions on the overlying rook, there is evidence to show, that 
at some points in the southern district, localised saline deposits 
have become formed. In this connexion, the results of analyses 
in relation to the subsoil and surface waters in the Blubber 
Valley area may be quoted. The locality in question constitutes 
the first of the typical regions encountered in the south-west 
district of the island, and comprises a level plain filled with 
alluvium to a coneiderable depth, and surrounded on three sides 
by steep hills. Examination of the subsoil waters of this district 
shows that, in the region near to the flanking hills, tlie salijie 
contents are liable to be somewhat high, but that in the Central 
plain they sink to small proportions. This is illustrated by 
reference to Nos. 54 to 64 in the table of analyses. Nos. 59, 60, 
and 61 are from wells sunk near the foot of the flanking hills on 
either side ; while Nos.' 62, 63 and 64 are from wells sunk in the 
central portion of the area in (question. It will be seen that the 
fgfmer show a much higher saline content than the latter. 

The explanation would appear to be as indicated above, that 
ill the region of the hills, contact metamorphosis has in some 
unexplained way led to the forinatiou of local saline deposits aud 
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cona^uent pollution of the ground waters ; in the central area 
the effect in question is absent, and the water is in consequence, 
or satisfactory quality. 

Fhe practical inference is that in selecting sitCvS for wells in 
southern district, too close proximity to the surrounding hills 
should be avoided. 

, The practical outcome of the observations contained in th's 
paper may be summarized as follows : - 

In the lirriestone district there are good prospects of 
obtaining supplies of underground water at suitable points. The 
localities at which wells are sunk should bo selected with due 
regard to the following points : (a) that they should be situated at 
not too great a height above sea lev’^el so as to avoid having 
to penetrate unnecessary thickness of rock ; ( 6) they should he 
situated a sufficient distance within the limestone outcrop to 
ensure that, at the point selected, the rocks to he penetrated are of 
adequate thickness, and afford a large enougli gathering ground ; 
(c) they should be situated at a sufficient distance from the sea to 
obviate the risk of the supply being contaminated by percolation 
or sea- water, [n addition care must be exercised in conducting 
boring operations to avoid passing through the limestone 
strata, and penetrating the underlying rocks which contain the 
salmiferous deposits. 

®^^^fhern district of the island, there is good prospect 
or obtaining moderate supplies of water from wells sunk in the 
alluvial fillings of the valley bottoms, but in choosing sites for 
such wells, it is advisable to avoid approaching too near to the 
bases of the surrounding hills. 

In the Central plain it is inadvisable to look for a supply of 
water either by wells, or by means of dams erected for the 
purpose of impounding surface flood water in the region 
covered by the saline deposits. To the south of this region, 
however, there appear to be prospects of obtaining satisfactory 
supplies of water by the sinking of wells, or preferably by the 
erection of dams. The characters of the waters that may be 
impounded iu this latter district have already been exemplified 
m the series of analyses from Bendals Creekside stream ; they are 
further shown in the following analyses of other streams in this 
locality 

(). Renfrews P. All Saints 

Stream. Stream. 

Grains per gallon. Grains per gallon. 

Total solids 31-4 50-i 

Chlorine 01) 0-8 

Sodium chloride .. J *47 17*2 

Teniporary hardness 0*3 01 

Sodium carbonate ... 2*9 

The locality in question offens special advantages for the 
erection of dams, inasmuch as the close-textured character of the 
soil and subsoil renders it difficult for water to penetrate through 
it. On this account, reservoirs constructed by erecting dams at 
suitable points in this locality will not he subject to loss of water 
by seepage, and in conse(juence. the necessity for puddling the 
interior with clay in order to ensure its holding water will be 
removed. 
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^PWO PHYSIOLOaiOAL APPBOTIOKS OP SBA 
ISLAND COTTON IN THB WBST INDIES. 

BY W. NOWELL, D.I.C., 

Myc5ologist on the Staff of the Imperial Department 
of Agriculture. 

In July 1914, that is to say, in the early part of the cotton- 
growing season, the attention of the Imperial Commissioner of 
Agriculture was drawn to the appearance in St. Kitts and Nevis, 
in what seemed to be threatening proportions, of certain 
malformed types of cotton plants. The writer was sent to 
investigate the outbreak^, arrived on July 19, and spent some 
three weeks in the two islands. The following c>bservation8 were 
made, and the greatei* part of the ae(*ompanying information was 
collected, during that period. A brief account of the affections 
has already been published (Nowell 1914). 

Two forms of abuormal growth were met with, which in 
their typical manifestations are quite distinct in appearance, and 
in some <}f their characters are directly opposite to each other. 
It will be convenient to describe them separately, leaving the 
consideration of their possible relationship to a later stage 
of the discusHlon They will be distingiiislied by the names 
‘loggerhead’, and ‘curly-leaf’, respectively. The former is 
a vernacular name used in 8t. Kilts, the latter a descriptive 
term. 

It should be understood at the outset that either form of 
abnormality may supervene after the plant has made considerable 
growth, in fact, the usual method of occurrence of the curly -leaf 
affection is in that wav ; and either may be thrown off, and 
normal growth rwsumeef. The loggerhead affection in particular 
may appear in plants at any stage in which active growth is 
taking place, including very early stages. This is illustrated in 
the Hrst plate, which shows two young plants of the same age 
from the same field ; the one on the left began normally 
and then became affected, the other was affected early and 
then grow out normally. 

Descbifiion of Cubly-leaf. 

The general character of the curly- leaf affection is shown in 
the second plate. It is most noticeable on the imper part of the 
main shoot, but occurs also on the laterals. The intemodes of 
stems and branches, and often the leaf- stalks grow out to be very 
long and lanky. The reproductive branches comtnonly have 
only two or three node«»- which makes the number of possible 
flowers small. The leaves from their earliest a{>pearano6 are 
strongly crimMd all round their margins; they are thin in 
shbatance, ana pale green^ tending more or less tb yellow, iu 
colour. In some cases there is a diffusion oistiU paler odionr 
bordering tha larger vnns. In what seemed to be the more 
extreme bases examined^ numerous small irregular holes with 
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a torn appearance occurred in tlie body of the leaf, and on its 
edges. 

The effect of the onset of this condition on bearing is 
profound. There is a strong tendency for the flower buds to dry 
up, turn black, and drop at a very early stage in’ their develop* 
ment ; very many are lost when the hracteoles are but 2 or 
3 millimetres across, others at various later stages. Some ])lants 
are rendered completely barren even of flowers in this way. Of 
the flower buds which do siuicefxl in <leveloping. nrany fail to 
open ; the outside of the jjetals becomes slightly discoloured pink 
and takes on a characteristic, i*ather woolly appearance, and as 
the corolla V)ecomes mature, the margins of the overlapping petals 
towards the tip of the bud seem to lose their consistency and 
cling together, so preventiiig expansion. Complete witheinug of 
the petals follows. Flowers examined in tlie first, visible stages 
of the process have been found to have the anthers already 
brown and withered. The effect is possibly produced Irom the 
first by gradual wilting of the petals from the )nargin inwards, 
or it may be that they lack from the first the ccjiisistencv 
necessary for tlie expansion of the corolla. The condition was 
not further investigated. 

In the fields where I examined the curly-leaf malady, l he 
onset of the affection was too recent tor obstn’vations on tl)e 
amount, if any, of the production of bolls on the affected partb of 
the plants. All experience has shown that, the yield from fields 
in which the condition is prevalent is very small. 

DFSCRIITION op L0(JGKKUR;VD. 

The most striking featiue of the loggerhead form of growth 
is the shortening, to a greater or lesser degree, of the internodes 
of both stems and branches A jdant which is affected at an 
early stage of gro\v'th assumes tin* form of a low dense bush, 
with the primary leaves, and the shortened reproductive 
branches with their leaves and flowei's, all crowded together 
on the shortened vegetative axes. If the plant becomes 
affected bnly after normal growth lias been made, then the Tops 
of the main stem and of tlie vegetative laterals show similar 
close bunchy masses. Tlie flowering laterals have numerous 
internodes, so that large numbers of flower buds aie produced. 

In respect of these features it will be seen that tlie logger- 
head form is the exact opposite of the curly-leaf form, tlie 
contrast arising from the partial suppression of the intcrnmles in 
the one case, and their elongation in the othei*. 

The leaves of the loggerlujad form are very distinctive. 
They are normal in thickness ; the general (jolour is a dark green, 
usually distinctly darker than that of the leaves of normal plants; 
there is no tendency to the crimping at the edges which is the 
most conspicuous feature of the other form, but the leaf substance 
may be puckered along the main veins owing to their insufficient 
elongation ; the secondary veins, instead of diverging at the 
wide angle may be tied at a narrow angle to the primary 
Veins for some distance, apparently from the failure of the 
intei^vening ground tissue to expand. Such undeveloped spots 
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are almost transparent and o£ a light yellow colour. In many 
cases there is not this interference with the form of the leaf, but 
in all coses there is a delinite mottled effect produced by the 
presence of lighter green or yellowish areas. This mottling is 
quite distinctive, and were it not that the term has already been 
used for another affection of cotton, loggerhead might well be 
known, in conformity with the very similar diseases of other 
plants, as mosaic disease. In all typical cases the mottling is 
quite different in appearance from the diffused yellowish 
aiscoloration along the course of the veins which has been 
already described as occurring in some cases oi curly -leaf. A few 
examples have been noticed however, where in plants of the 
loggerhead form the light areas have followed the course of the 
v^ns. In such cases the yellow colour has usiiall}^ been more 
definite than in the curly-leaf examples, but occasionally the 
approach is very close. This was seen in plants in which the 
suppression of the internodes was hardly noticeable. 

As in the case of curly-leaf, large numbers of flower buds 
turn black and drop in their earliest stages. This symptom 
cannot however be regarded as a special character of these 
affections, since the same thing has been observed on cotton 
plants of normal form elsewhere when exposed to unfavourable 
conditions. It may be regarded as a method by which the cotton 
plant adjusts its production to external conditions, and as the 
earliest manifestation of the well-known habit of shedding. 

The abnormal condition of the flowers described in connexion 
with curly-leaf also occurs in plants of the loggerhead form. 

( iBSERVED Distribution. 

As seen in St. Kitts and Nevis in 1914, curly-leaf was some- 
what less erratic in its occurrence than the loggerhead affection. 
When present at all, it usually occurred pretty gen erally^through 
a field, though sometimes it was scattered. It was often very 
common in a field without the loggerhead form appearing at all, 
but cases were observed where it was mixed up witli that, and 
with normal plants. 

The most striking exhibition of loggerhead was seen in 
a field of full-grown plants on an estate situated on the eastern 
side of St. Kitts. A large proportion of the plants showed 
evidence of having been affected from a fairly early stage, though 
not very severely ; that is to say, the plants, though bunchy, had 
made a fair amount of growth. Well developed flower buds were 
present in profusion, but few of them seemed able to open 
properly, and such bolls as were present M^ere young. I was 
informed that according to previpus experience, practically none 
of these would persist. ’ The affected plants were not distributed 
in distinguishable patches, but had quite normal plants scattered 
indiscriminately among them. There was no sign of curly-leaf. 

Another case of the fairly general appearance of loggerhead 
was reported as having occurred in the north of St. Kitts, but 
most of the plants had been pulled up when I visited the place. 
Those which remained were recovering, Le., the newest growth 
was normal. 
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More (Commonly, the occurrence of loggerhead plants was 
distinctly sporadic? ; sometimes a very small numher, even down 
to a sin^e example, o(?curred in a large field, and over large areas 
of cotton, differing little in age or geographical position, they were 
quite absent. 


Absence of Pabasitic Obganisms. 

A most careful examination had previously been made of 
specimens forwarded for the purpose, without detecting the 
presence of any animal or vegetable parasite which could be 
regarded as responsible for either affection. Search in the field, 
and examination of recently (*ollected specimens had the same 
result. There was no sign of fungus or bacterial attack, and 
such insects and mites as were found were equally common on 
healthy plants. Tlie method of occurrencje does not suggest tlie 
action of a parasite. Appearances indicate tliat the affections 
must be classed with physiologi(‘.al diseases and, by analogy, witli 
the group wliich are regarded as being associated with enzvme 
disturbances. 

Conditions of Occurrence. 

It is definitely the opinion of local observers that the 
appearance of curly-leaf is connected witli dull rainy weather, 
and it is especially liable to occur in shaded and sheltered 
situations. Longfield Smith, whose observations in St. Croix are 
given below, finds in that island that the outermost rows of 
affected fields commonly rennain normal. 

Where the soil is suflicientl}” deep and permeable to prevent 
water-logging, as is eminently the (?ase in St. Kitts, tlie effetit of 
the conditions just desci ibed is to induce rapid and continnons 
growth. W. L. Balls (1912) has shown liow very powerful is the 
inhibiting effect of direct sunshine on the growth of the cotton 
plant, and this is greatly increased by exposure. Tlie upsetting, 
during very rapid growth, of the balance of the internal chemical 
processes is regarded as the cause of similar diseases of other plants. 

There seems to bo no doubt that normal giv.v^th is always 
resumed when dry sunny weather supervenes. 

The evidence as to the conditions producing the loggerhead 
malady is more conflicting. Reference may again be made in 
this regard to the two plants found near each other in the same 
field, one of which was just recovering from, and the other just 
developing, the affection. Similarly, in the Experiment Station 
at Nevis, plants in one plot were recovering at the same time 
that plants in a plot separated only by a road v;ere growing 
worse. Frequent examples were observed of two plants, one 
perfectly healthy and the other badly deformed, growing in close 
contact, with the bases of tlieir stems only 2 or 3 inches apart. 
It was hoped that experiments which were in progress would 
afford evidence as to the effect of various, manures on both the 
diseases, but owing to the general arrest of the outbreak which 
came about with the advent of dry sunny weather, this was not 
obtained. It does not seem likely that food supply has much 
influence, on [curly-leaf at any rate. It was abunaant on land 
which had been too heavily manured, so that the cotton plants 



werf^ of very ranlc gro\Vtli, and on land which had grown cotton 
for beven years without manure. The one sug;^estion which does 
seem so far to hold good with regard to loggerhead is that 
the abnormality is in some way connected with very early or 
out of-season planting, the apparent influence of which win be 
indicated in the section dealing with the history of the occurrence 
of the disease. 

Neither form is eonneoted witli seed of any particular origin. 
Leaf-curl has oi^curreil in strains developed m St. Kitts and 
Nevis, in an imported Barbados strain (Stirling), and in a strain 
of very high-grade c*ott«)n re<*eived from an extra- West -Indian 
source. Loggerhead o<‘Curred in 1914 in various St. Kitts and 
Nexis strains, and in plants from seed newlj’^ imported from 
St. V'^incent and from Barbados. 

- Hisiohv.'^ 

i.OiJOKRHEAl). Attention seems to hav)p been first called 
to the loggerhead attection in 1919, in which year it appeared to 
an alarming extent on jii estate situated towards the western 
extremity of the island. Then, as now, it was not regular or 
11111 versa! ni any field The seed .was from the St. Kitts Experi 
ment Station at La Um^rite. It has since been noticed to some 
extent in the same district e\ery year In 1913 it was severe on 
two estates 2 or 3 miles to the north-west Again the cotton 
happened to be from La Guerite seed, and in consequence 
a change was made in 1914 and seed of the Stirling ^Barbados) 
strain, grown three years in St. Kitts, was used. Early plantings 
from this seed were so badly affected that a fairly large area was 
cleared, about June, and replanted. 

Ill the neighbourhood of Basseterre, sporadic examples have 
occurred each year since the aflFection was recognized, and have 
been usually rogiied out. In July 1914 the affection appeared to 
a much greater extent, but still with a scattered distribution, in 
\arious fields situated on the La Giu'»rite lands. This cotton was 
planted, owing to the occurrence of *=»arly rains, some two months 
earlier than is customary. 

In Nevis, though curly-leaf has been common on some areas 
since 1911, the loggerhead affection has only occurred sporad- 
ically, aud has not been regarded as serious importance. At 
the time of my visit it was somewhat more common, and in two 
or three places had seriously affected small areas. One of these 
was a plot at the Experiment Station planted with St. Vincent 
seed. 

cUftLY-LEAF. In St. Kitts the first noticeable occurrence of 
curly-leaf was in 1911, in a field of rich land on an estate on the 
winaward side of the island. The Agricultural Superintendent 
is not aware of its occurrence there ^since. A plot at the La 
Cuprite Station planted in Deoember i9l2 was seriously affected 
in February 1913, and gave a negligible It is notable that 

no loggerhead plants >vere seen in this plot. A^t the same 

*Foi informstlpQ siHlpr thjis head i am largely indebted to Mr. F. E* 
Shapherd, Agriotdtmal Sap!>rintbndent in Bt. Kms-Nevis, aud to W. I, 
Howetl> Agrtoulttivfii Iniitmior in'lffevis. 
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station a high-grade cotton from imported seed, planted in 
August 1913, showed a tendency to curly-leaf, but the bearing 
was not much affected. In 1914 the cotton in a sheltered field 
just on the outskirts of Basseterre developed curly-leaf very 
rapidly during rainy weather in fcly, and a fair amount of the 
loggerhead affection was also pftsent. This field has grown 
cotton seven years without maniirl. In the same neighbourhood, 
.at the same time, another field in a much more exposed position, 
planted with seed from a different source, also showed a mixture 
of the two forms. 

In Nevis curly-leaf has been more widespread, and has been 
more serious in its effects than in St. Kitts. It was tirst noticed 
as common in 1911, on an estate on tJio elevated lands on the 
eastern side of the island, where it was again prevalent in 1912. 
In 1913 it occurred there to a much smaller extent, and did not 
prevent the 3deld, as a whole, from being good. The season was 
a drier one. In 1914 it was again severe in tlie same locality, 
making its appeai'ance in May. During June it was observed in 
quantity at; two other places, and was noticed to some extent 
in plots here and there. It appeared earlier in this year, in 
which the rainfall was abnormal ; in 1913 it was not noticed 
before September, but was then more common in certain places 
than it had become at the time of my visit. 

1 am informed by Mr. W. Robson, Curator of the Botanic 
Station in Montserrat, that curly-leaf is known to have occurred 
occasionally in that island, where it goes by the name of ‘ chibble 
leaf 


CirnnY-LKAF in St. Croix. 

Brief announcements have been made since 1911 (Smith 
1913, 1914) of the occurrence in the island of St. Croix (Danish 
West Indies) of a troublesome disease of cotton, which is 
evidently closely related to curly-leaf. Dr. Longfield Smith, 
Director of Agriculture in that island, has kindly forwarded 
unpublished iurorniation whicih enables a comparison to be made. 

CHARACTERS. After reading my report on the St. Kitts-^ 
Nevis affection and examining photographs, Dr. Smith states 
that the disease in St. Croix appears to be the same as the curly- 
leaf there described, but with differences in tlie degree to which 
the characteristic symptoms are developed. Thus the leaves 
do not exhibit to the same extent the curly margin, but the 
occurrence of small irregular holes, beginning in the very young 
leaves as brown spots, is so abundant as to make this the most 
prominent feature of the disease. Prom the examination of 
specimens forwarded by Dr, Smith I am able to say that these 
injuries have exactly the same 8mpearance‘ as those mentioned 
above as occurring in the St. ICitts plants, in none of ‘which, 
however, was the damage anything so severe. The yellowing 
of the leaves along the veins, which was seen in some oases in 
St. Kitts, has not been observed in St, Croix, The blackening 
and loss of the rudimentary flower buds and the pink disoolora* 
tion of the corolla in older buds are marked symptoms of the 
St. Croix as of the St. Kitts form of the disease. The oonscqiient 
joss of crop experienced in St, Croix has on occasion reduoea the 
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yield per acre to lees^ tljan 100 S). of aaed-ootton, in places where 
at least 1,000 fc. might otherwise have been expected. r 

CONDITIONH OP OCCURRENCE. A feature noticed in St. Croix 
with regard to the distribution of the disease is t)iat plants 
forming the outside rows of a field are often healthy, while those 
within are all affected Apart from this, no mixture of healthy 
and diseased plants has been observed. The disease is always 
associated with vigorous growth in tlie first two montlis after 
planting, and is especially pre\ alent on the eastern side of the 
island, where the soil is deep. Cotton planted on new land is 
generally worst affected. On a certain estate, where in 1912 heavy 
and continuous rains occurred soon after planting, the growth 
was luxuriant, but as soon as the flowers began to form, cnrly- 
leaf set in, and the majority of the fields yielded very poorly. 
One field, however, was badly drained, and the water lodged for 
days among the cotton plants, stunting them so much that tlie 
manager was minded to pnll tliem up. This field developed \ oi*y 
little ciirly-leaf, and eventually ga\e an excellent yield. 

The loggerhead affection appears not <o have h:en met with 
in St Croix. 

Relationship of Ccrly-leaf and Loogerhead. 

In form, as has been shown, the two affections are t> pically 
(juite distinct. They have in (‘onmion the production of 
a discoloration of the leaves, but the lorm which this discolora- 
tion takes is usually, though not alwaj^s, distinctive Both have 
an effect on the length attained by the internodes, but in opposite 
directions. The effect on the buds and on the flowers is the same, 
but it is possible that this represents throughout, as in the case 
of the very young buds, a reaction of the plant not specitically 
connected with either affection. There is an appearance of 
a transition between the two forms, but only >)eeaii8e cacli 
extreme is connected by a series of intermediate forms to the 
normal. In occurrence, as has been shown, they may and 
commonly are, quite separate. 

There is thus no evidence of a connexion betweeg. tlu* two 
forms, except such as may he inferred from their appareni 
association with similar conditions, and the similaiity of their 
nature as physiological affections of the same organs of the plant. 

Abnormal Growth in Hybrid Coitons. 

Experiments have from time to time been carried on in some 
of the West Indian islands in the raising of hybrids between SeA 
Island and the local perennial forms of Gossypium barhadense, L. 

Experience goes to show that if care is taken to work 
with pure typei^ the first hybrid generation is uniform and 
has highly aesirable characters. If, however, tlie progeny 
of these plants is grown, or if the ‘ native ' parent in the first 
in^anoe was impure, a bewildering variety of forms* encoun- 
tered. One of the most common abnormalities met with has 
a strong reseniblance to the loggerhead form described above. 
The internodes " kte very much shortened^ so that the plant has 
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a dwarfed and very bushy appearance ; tlie leaves are always 
mottled, the mixture being one of dark and of yellowish greens. 
In addition to these characters, which this loriii shares with 
loggerhead, the stems up to the youngest iiiteniode^^ exhibit 
a precocious cork formation of a very scaly nature, which extends 
even along the petioles. Bearing does not seem to he affected. 
Such plants are occasionally met with in Sea Island fields in 
Barbados, where I have regarded them as due to accidental 
hybridization. 

Dr. Smith informs me that this (jondition is normal for the 
hybrids he has raised between Sea Island and the St. Croix 
‘ native ’ cotton, and that the plants appeal* quite liealthy, and 
mature an enormous numlier of bolls. Plants of tlie foi*m under 
discussion have also occurred in hybrids grown in the P^xperimont 
Stations at St. Kitts and Nevis At the latter station in 
some 20 per cent, or more appeared. In Barbados, plants of 
what may be regarded as the opposite t ype, in whi(?h the shoots 
grow out to an abnormal length, so that the lower branches run 
along the ground, are sometimes met with in hybrids of the 
second and subsequent generations. 

Til addition to its intrinsic interest, the fa(;t of the existence 
of hybrids approximating closely in form to loggerhead plants 
has importance because of the liability to confusion between the 
two, but quite apart from the differences indicated, it is impossilile 
to consider the occurrence of loggerhead in the Sea Island fields 
in St. Kitts and Nevis as due to hybridization. 1 have myself 
seen a case where a few weeks’ differoiuie in the time of ])lantiiig 
from the same lot of seed had been followed by tlie abundant 
development of loggerhead plants in the one field, and tlieir 
absence from the next ; and such an effect following a differeiuH' 
in time or place of planting seems to be a common experience. 

Whether the abnormal form of tliase hybrids is a direct and 
necessary consequence of the constitution of their zygotes, or is 
produceci, as in the case of the loggorliead Sea Island plants, by 
lack of adjustment in certain cinuimstances to their environineni, 
is a question as to which I have not sufficient evidence to form 
ai> opinion. A fact which seems to favour the latter hypothesis, 
is that the development of the abiioniial characters is not- always 
constant throughout the life of the individual plant. 

Comparison with Similar Aftections. 

There is a fairly well marked class of diseases having the 
same general nature as the St. Kitts-Nevis affections. They 
appear on a wide range of plants, and eacli lias its individual 
characteristics, according to the nature of the plant attacked. 
They have in common an apparently similar physiological origin 
and the exhibition of outward symptoms involving malformation 
and discoloration of the leaves, and in several tliere is a tendency 
to interference with the normal development (>f the vascular 
tissue. To this class liave been assigned, definitely or tentatively, 
as the case may be, the mosaic diseases of tobacco, tomato, 
potato, and melon, ‘ sereh ’ of sugai*-oane, leaf roll and * curly 
, dwarf Vof potato, ‘ yellows ’ and ‘ rosette * of peach, leaf-curl of 
cassava (i5immermann>1906), and of mulberry (Suzuki, 1902), and 
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‘ rono6t ’ of grape vine. # Several of these diseases have been made 
the subject of long and elaborate investigations by many 
different workers— the literature of potato leaf-curl, for example, 
would if collected fill volumes ; but beyond a fairly general 
agreement among biochemical investigators that their symptoms 
are due to some disturbance of the normal distribution and 
activities of the enzymes on which the internal functions of the 
plant depend, their nature is unknown. 

It is a peculiar feature of some of them, that although they 
are not due to the action of any recognizable parasitic organism, 
and do not follow the general lines of diseases so induced, they 
have yet been conclusively proved to be communicable by 
contagion— a fact which has led some investigators to assume 
the presence in such a disease of a virus capable of propagating 
itself within the tissues of the liost. 

In the case of some of tlie plants concerned, it has been shown 
that the diseased condition may be artificially induced by 
a violent interference with normal gi^owth such as is produced 
by the cutting back of a plant in an active vegetative condition. 

In certain of these diseases, sucking insects of the order 
Hemiptera are regarded as playing a pari, but as to whether 
they originate the affections, convey them, or merely bring out 
certain symptoms in jplants already in an abnormal condition, the 
evidence varies in different cases, and does not appear to permit 
of a general statement. 

COTTON. O. F. Cook (1913) has described under the name of 
leaf-out or tomosis, a physiological affection of cotton, occurring in 
the United States, which produces a condition closely resembling 
one of the symptoms of curly- leaf, in that the leaves of seedlings or 
young plants as they expand are found to be crumpled, perforated 
with irregular holes, and frayed at the edges. Their terminal 
buds are very liable to be aborted. Plants have occasionally 
retained the affection throughout their existence, but this has 
been seen only in such plants as were abnormal in other ways, 
being regarded as hy})rids or mutations. Climatic factors, 

E articularly the effects of bright sunshine after a cold night, are 
eld to be responsible for the injury. Plants are less liable to 
damage if growing in shady or moist places, or planted close 
together — conditions which are exactly those inducing curly-leaf 
in the West Indies. It does not seem probable that there is any 
real relation between the two. 

The mosaic disease of cotton (Atkinson, 1892), as known in 
the United States, so far as it has been investigated appears to 
have little in common with the St. Kitts and Nevis affections. 
No interference with the form of the leaves is described in 
connexion with it, and it is regarded as associated with water 
shortage in light soils. 

In German East Africa a serious cotton trouble exists in the 
form of a leaf -curling or ‘ leaf-frizzling ’ disease (Krttuselkrank- 
heit). Certain observers (Vcsseler, 1905,. Reiter, 1911), regard the 
difiiSiise as purely physiological in its nature, ahd as due to too 
early planting, and consequent exposure to heavy rainfall. 
Krftnznn (1911) shown a connexion in certain circumstances 
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between the disease and a Jassid leaf-hopper {Chlorita facialis^ 
Jac.)» but leaves ii an open (piestion whether the insect is the 
originating or only tlie exciting cause of the disease. In an 
earlier paper he took the view that too rapid growth is to be 
regarded as the predisposing cause. Thiele (11113) describes the 
occurrence of typical Kriiuselkrankheit on cotton grown in 
a hot-house in (Germany, where tlie exciting cause was • red 
spider’ (Tetranychm), ‘'iMorstatt (11111) stales that in East 
Africa, Chlorita may be very abundant without tht‘ symptoms of 
the disease appearing, while, on the other hand, the disease may 
occur when the insect is so uncommon as to preclude the idea of 
its responsibility. 

(XJ’HKU PLANTS. Some points of resemblance to the last 
mentioned disease are afforded In* the curly-to[) malady of sugar- 
beet in the Dinted States, the chemical side of which has been 
more thoi'ouglily investigated. It is characterized by an inward 
curling of the leaves, a distoHion of the veins of tlu^ affected 
leaves, hairy roots, and idiettked growth. Klowei'ing stems, when 
formed at all, are stunted, and few of the plants possess sufficient 
vitality to produce seed (crfliaw, 19H1). Bunzel (11112-13) has 
shown that the (uirly leaves (*ontain two to three times the 
amount of oxidase presc^nt in noi inal leaves. Shaw regards the 
attacks of a Jassid leaf hopper (Etfteitir) as the primary cause 
of the trouble, but points out that it is not a case of simple 
injury but is compai*able with tlie (tonditiou of carnations to 
whicli Woods (I90t)) applicnl the t.erm stignionose, in which 
a physiological <listurban(*e involving a marked increase in 
oxidizing enzymes persists after the exciting (jause, in this case 
aphides, has been removed. Woods made the very signiticani 
observation that weak plants, rich in oxidizing enzymes, react 
more strongly to insect punctures, and tliat aphides are especially 
fond of such plants and increase rapidly upon them. 

The mosaic disease, or mottled to[), of tobacco is described b^ 
Woods(1902) as producing a more or less sharply defined differenti- 
ation of the colour of the leaves into light and dark green areas,, 
arranged between the larger vascular bundles, or in some case^t 
occurring indiscriminately. It is capable, of causing severe 
distortion of the leaf, and the whole plant may )»ecome so 
deformed as to be almost unrecognizable. 

There is no evidence that plants from diseased parents are 
subject to the disease more than those from healthy ones. 
The disease is not due to parasites of any kind, but according 
to Woods, is ‘ the result of defective nutrition of the young dividing 
and rapidly growing cells, due to a lack of elaborated nitrogenous 
reserve food, accompanied by an abnormal increase in activity of 
oxidizing enzyme, in the diseased cells.’ 

The poverty in reserve nitrogen may be attributed to the 
retarding action of the oxydase on the normal fermentation 
processes. On the decay of the plant- the oxydase is liberated 
and remains active* in the soil. It appears to be readily absorbed 
by young plants, and originates the disease in them. The 
danger of this is small in the field, but much greater iu the seed 
b®d. Rapid growth is very favourable to the disease. 
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Sturgis (quoted hf Woods) says that it seems probable that 
the disease is purely a physiological one, caused primarily by 
sudden changes, or atmospheric conditions, which disturb the 
normal balance between evaporation of water from the leaves and 
its absorption by the roots, and secondarily by soil conditions 
which prevent the speedy restoration of that balance. 

The mosaic diseases of tomato (Melchers, 1913), potato and 
I’ol.ited plants appear to be identical or closely similar in their 
nature to that of tobacco. 

With regard to tlie leaf-roll of potato, Sorauei* made the 
suggestion that the disease is a consequence of the disturbanee of 
the balance of enzymes, principally broiighi about by the effects 
of abnormal weather, lloby (1911) has confirmed this hypothesis 
by a series of biochemical researches, in which he found a low 
reserve nitrogen and starch content, and a high concentration of 
oxydase to be characteristic of the unhealthy tubers. 

Doby cites the opinion of Pozzi-Escoit, that the action of the 
oxydases is to destroy the normal enzymes, especially those con- 
cerned ill the process of assimilation, and also cites the conclusion 
of Spieckermann thit translocation of materials is hindered. 

Theie exist on the vine and on the common potato two 
diseases which in their outward symptoms are 'closely parallel 
with the loggerhead affection of cotton. 

The vine disease ‘roucet’ or • court-iioue ’ (Pantanelli, 
1912) occurs in man}' or all the wine-pioducing countries of 
Europe. It is characterized by a strongly marked shortening of 
the internodes, a mottled (mosaic) condition of the leav'es, and an 
atrophy or iiialforiiiatiou of the inflorescences The general 
appearance produced is strikingly like that of a loggerhead 
cjotton plant. A further parallel is to be seen in the ability of 
shoots whose growth has been abnormal in Spring to resume their 
proper growth later in the year, following this in some cases by 
a return to abnormality in Autumn. 

Pantanelli found a strikhig defu'ieney in nitrogenous reserve 
materials and a large increase in oxydases. The intensity of 
respiration is two to three times increased. He goes back for the 
hrst cause of the disease to root disturbances produced in soils that 
are rendered ‘ vine-sick ’ by the products of decay of the vine r<a»ots 
accumulated in the soil during long-continued cultivation of the 
same crop. He failed to obtain infection by contact or by 
inoculation of sap. 

The potato disease referred to is one recently described from 
America (Orton, 19M) under the name of ‘curly dwarf’, and 
known also in Germany, The stem and its branches, the 
petioles, and even the midribs and* veins of the leaves all tend to 
be shortened, in many cases to a marked extent, so that the 
foliage is thickly clustered. The diminished growth of the leaf 
veins in proportion to the parenchyma results in a wrinkled leaf 
often strongly curled downward. The colour of the foliage in 
severe cases is light green or yellow. * 

Tlie iiaturo and exuse of the disease remaiii unknown, but no 
evidence of parasites has been found. It has been proved that 
the disease is transmitted when tubers from affected plants, are 
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used as ‘seed It is regarded as a sign of permanent deteriora» 
lion in the stock in which it appears. 

Tlie leaf-curl of mulberry has been madci the subject of 
chemical investigation by Suzuki (1902). It is an atfection out- 
wardly marked ty deformation of the leaves and retarded 
growth, and has been disastroi's in its results in Japan. Plants 
heavily manured are most susceptible, those in ])oor soils or 
nmmaiiured escape. The first cause of the disease in nearly all 
cases is hard pruning. 

The diseased knaves show a marked poverty in nitrogenous 
compounds, and an abnormal development of oxydases. The 
development of the fibrous elements is considerably delayed. 
The translocation of materials is hindered, and starcJi accumulates 
in the leaves, either owing to the incomplete <levelopment of the 
conducting system, or to the interference of the oxydases with 
diastatic and proteolytic activity. 8uzuki regards a flimiiiutioii 
of the absorptive power of the roots as the beginning of this 
chain of events. 

It will be seen that where chemical evidence is available, and 
according to the investigators cited, there is a fairly general agree- 
ment in the chemical as in the external symptoms of the diseases 
brought into this comparison, and while in the absence of 
a biochemical investigation there is only analogy to proceed upon, 
it appears very probable that the affections of cotton under 
consiaeration are of tlie same iiatnrt^ 

The possibility of a clear concei)tion of what takes place 
awaits the further advance of our general knowledge of plant 
chemistry and physiology. 

Conclusions. 

The curly -leaf and loggerhead atlections are to l)e classed 
with what are commonly termed physiological dist^ases. Tlieir 
actual nature is unknown. They c;aii occur (piito separately, and 
there is no clear evidence of a connexion between them. 

The curly-leaf disease appears to bo delinitoly connected with 
rapid growth, brought about under certain soil conditions in- 
cluding depth and easy permeability when plants in the active 
vegetative stage receive an ubiuidaiit supply of water, and the 
checks to growth ordinarily exercised by sun and wind are 
removed by the prevaleiuje of cloudy weather, the shading of the 
situation, or the crowding of the plants themselves. It disappears 
when these conditions are changed. 

The loggerhead disease is very erratic in its occurrence, and 
its dependence on weather is not so clear. It is however charac- 
teristic as a rule of certain districts, and has appeared in otliers 
only when the weather lias been abnormal, or the time of planting 
has been changed. 

Both diseases are known to have occurred for several years, 
aitd there is no indication of any cumulative increase. Their 
incidence in any year is strictly Ir.cal in time and place, and in 
St. Ititts and Nevis, eases of severe damage are few in number, 
and of small proportions. Thei‘e appears to be no ground for 
apprehension that they will increase in amount. 
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There is strong evidence against the connexion of eit];ier 
disease with any particular strain or strains of seed. 

No remedial measures are considered possible. In localities 
which by reason of their soil conditions are subject to the diseases, 
careful legard should be had to the expectation of rain in fixing 
the time of planting, and crowding of the plants should be 
avoided. 
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NOTE. 

In Journal of Ayrirultiiral Jlesearch, Vol. 2, No. 5, pp. 
373-404 (August 19 4) which came to hand after this paper was 
in type. Binizel gives the results of an investigation of the 
amount of oxidases in healthy and in curly dwarf potatoes. He 
found a greater oxidase activity in the latter, both in the juice of 
their tubers and of their foliage. It appears likely that the 
respiration of the diseased plants is intensified, so that they are in 
a condition corresponding to * fever ’ in animals. Pantanelli 
(1912) found that in vine slioots with roncet disease respiration 
was increased two to three times, and this was accompanied by a 
noticeable rise in the temperature. 

W. N. 
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Pine-apple disease (Thiela- 
vumdM paradoxa [ethaceti- 
cus].) 210. 

Pink disease (Corticium lUa- 
dno-fuKcum), 212. 

Bed-beaded fungus (Sphaeroa- 
tube coccophila), 204 205. 

Bed rot disease {ColUtotri- 
chum falcatum), ^9. 

Bed toot disease (Sphaeroa- 
iiUte sp.), 212. 

Bind iiuigus (Melanconium 
aacchiri), 209. 

Boot disease (Maraamiua 
aarchari), ;i09. 

Bosellinia sp.. Black root 
disease, 212 214. 

Shield scale fungus (Ce/ haloa- 
porium lecatm), 215. 

Sphaerostilbe coccophila. 
Bed-headed fungus,204,205. 

Sphaerostilbe sp.. Bed root 
disease, 212. 

Thielaviopsis paradoxa (ethn- 
ceticua), Pme-apple disease, 
210 . 

Thyridaria tarda. Brown rot 
of pods, 211. 

Uredo arachidi8,Tjeaf ru8t.218. 

White-headed fungus (Ophi- 
onectria coccicoh), 215. 

Diseases and Pests in the West 
Indies during 1913, Beport 
on the Prevalenoe of some, 
198. 

B. 

Thoughts on the Devel- 
opment of New Cottons 
in. 126. 

Spiaootio Lytn^aagitis. 167. 


F. 

Fungoid Diseases of Plants, 
Leeward Islands, 209. 

— — —.Windward Islands, 209, 

a. 

* Ghtlba * (Calophyllum Cnlaha), 
29. 

Geology of the Ground Waters 
of Antigua, 276. 

Grafting of Cacao, 182. 

Grenada and the Grenadines, 
Government Scheme of 
Land Settlement in. 9. 

— Crown Tjands Ordinance, 23. 

Ground Waters of Antigua, 281. 

H. 

Ilydrochoerus capitara, Capi- 
vara, 110 

I. 

Insect Pests : - 

Alabama argillacea, Cotton 
worm, 201. 

Aleyrodicus cocois, white fly, 
2(>5. 

Aphis (Aphia fioiaypii), 203 

Aphis gORsypii, Aphis, 203. 

Aspidiotus destructor. Scale, 
206. 

— hartii, Scale, 209. 

Bark borer ( Leptoatylua 

prcemoraua), 20.5. 

Beetle {Steiraatoma deprea 
aum), 2i>3 

Black scale (Saiaaetia nigra), 

202 . 

Boll worm (Heliothia obao 
leta). 201, 207. 

California red scale (Chry- 
aomphalua nurantu . 204. ~ 

Calotermes balloui, Termite, 
204. 

Cane fly {Delphax aacehari- 
vora), 2(K). 

Caterpillars {Protoparce cin- 
gtdata), 206, 208. 

CnionaspiS oitii. Snow or 
white scale. 204. _ * 

Ohiysompbalusaflrantii, Cali- 
fornia red sbsle, 204. 

Cooous viridis,gr«ui aMl«.204, 
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Insect Pests.— (Cow ~ 

Contariuia gossypii, Flower- 
bud maggot. 203. 

Corn ear worm (Laphygma 
f7*ugiperda), 201, 207. 

(Cotton Htainer {Dyf^deicus 
nndreae)^ 20 ?. 

— — (Ih/fidercuH deUmnetii), 

202. ’ ‘ . 

Cotton worm (Alabama ar- ' 
gillacea) 201 . 

Cryptorhynchus batatae. 

oearabee .>r Jacobs, 205. , 

Delphax sa^^'charivora, Cane 
fly, 200. 

Diaprepes abbreviatus. Root 
borer, 199. 

Diatraea saccharalis, M oth 
borer, 199. 

Dysdercus andreae. Cotton 
Stainer, 202. 

— delaiinevi, C^otton atainer, 

202 . 

Edessa inetitabundH, (Ireen 
bug, 207. 

Ela^hidion mite, Twig borer, 

Eriophyes gossypii. Leat-blis- 
ter mite, 202. 

Exophthalnuis esurieiis. Root 
borer, 199. 

Flower-bud maggot (Con- 
tarinia gomypii), 203. 
(rrasshopper (Srhintocerra 

pallena, 201 . 

Green bug (Edessa metita- 
I hunda), 207. ‘ 

Green scale {Coccuh vivid is), 
204. I 

Grey weevils (Lachnoptis ' 
vdigm, L. cut'vipea), 203. 1 
Hard back grubs (Larhno- ' 
sterna pairuelis), 200, 207. 
Heliothis obsoleta, Boll w^orm, 
201, 207. 

Heliotbrips rubrocinctus. j 

Thrill, 203. 

Hemionionaspis minor. White ! ' 
scale, 202. 

•Jacobs or Scarabee ( Crypto/'- , 
hynchm batatae)^ 205. 
l^cnnoptis sp., Grey weevil, 
208* 

Jiaohnosterna patruelis, Hard 
bfuik grubsy 207. 


Laphygma frugiperda, Corn 
ear worm. 201, 207. 

Leaf- blister mite (Eriophyes 
gossypii), 202. 

Lepidoswhes beekii. Purple 
scale, Wi. 

Leptostylus praeinorsus. Bark 
borer, 205. 

Jjeucotermes tenuis. Termite 

200 . 

Mealy-bug (Pseud ococus, calc- 
elariae). 200. 

Moth hover (Diatraea sarcha- 
rails 199. 

Orange moth, 205. 

Protoparce cingulata. Cater- 
pillai's, 206. 

Pseudococcus c*.aloeolariae. 
Mealy-bug, 200. 

Purple" scale (Lepidosaphes 
beekii), 204. 

Red spider ( Tetranychus 
felnrius), 206. 

Root borer (Diaprepes abbi'e- 
viatus), 199. 

Root borer (Exophthalmus 
esuHens), 199, 207. 

Rhynchophorus palmarum. 
\Veevil, 206. 

Haissetia nigra, Black scale. 

202 . 

Scale (Aspidnitns destvnetor), 

206 . 


— (Aspidiotm hartii), 209. 

— ( Vinsonia atellifera), 206. 

Scarabee or Jacobs (Cryp- 
torhynchus batafae), &5. 

Schistocerca pallens, grass- 
hopper, 201. 

Selenaspidus articulatus. 
West Indian red scale, 204. 

Snow or white scale (Chion- 
aspis citri\ 204. 

Sphenophorus sericeus. Weevil 
borer, 199. 

Steirastoma depressum, 
Beetle, 203. 

Termite (Calotermes bailout), 
204. 


— (Leucotermes tenuis), 200. 
Tetranychus telarius. Red 
spider, 206. 

Thrips (Heliothrips r-ubro- 
cinctus)^ 203. 

Twi^ borer (Elaphtdton piiU), 
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Vinsonia atellifera. Scale. 206. 

Weevil (Iffitmchophorm pal~ 
marum), 206. 

Weevil borer (Sphenophorifti 
serkeuB), 199. 

Weal) Indian red scale (Selen- 
atpidm articukOua), 204. 

White fly (Aleyrodicuacocoia), 
206. 

White scale (ffemichiorux^ui 
minor), 202. 

Insect Pests of Plants, Lee- 
ward Islands, 198. 

Insect Pests of Plants, Wind- 
ward Islands, 198. 

Ipecacuanha Wild (AncleptOH 
curaamvica), 162. 

K. 

* Khus-Khus ’ Grass {Andro- 
pogtm muricatua), 29. 


Ii. 

Land Settlement, Government ^ 
Schemes of in Grenada and 
the Grenadines, 9 

, Scheme in St. Lucia, 267. 

, St. Vincent, 12. 

Leeward Islands, Fungoid Dis- 
eases of Plants in, 209. 

, Insect Pests of Plants in, I 

198. I 

Live-Stock in the West Indies, ] 
Notes on some Parasites 
of, 132. 

Loggerhead of cotton, 804. 

Lymphangitis, Epizootic, 167. 


M. 

M’Fadyean staining reaction for 
Anthrax Bacilli, Note on, 
148. ' 

Mal-de-Caderas, 138. 

— , symptoms ctf, 141. 

, treatiimit of, 

Manurial Experiments with 
Cacao oondnoted at the 
Botanio Station, Dondnioa, 
A< S^dy the Ifeeidts 
oi^ 81. 


N. 

Nevis, Physiolpg^l diseases of 
cotton in, w#. 


I Organic Matter in Soils. Loss 
of, 152. 


! Parasites of some Live-Stock in 
the West Indies, Notes 
on, 132. 

Peasant agriculture in the 
West Indies, efforts in aid 
of, 1. 

Pests and diseases in the West 
Indies during 1913, Beport 
on the prevalence of some, 
198. 

Physiological affections of Sea 
Island cotton, 304. 

Pitheoolohium Sainan, Saman 
tree, 86, 95, 117, 118. 

Polistes annulatus, Wild bee, 
208. 

Pork and bacon, Produ^on in 
the West Indies, 22l. 

Pork trade, West Indian, 227. 

R. 

Beading Courses Examinations. 
176. 

Rotation of Crops, St Vincent 
Settlements, 32. 


S. 

St. Croix, physiological disease 
of cotton in, 309. 

St. Kitts, physiolo^cal diseases 
of cotton in, 3^ 

St. Lucia, Land Settlement 
Scheme in, 267, 

St. ViPoent A^oultural Credit 
Ordinance, 1913, 56. 

, If «il«>d of Working Small 

Hol^gs uadar Land Sat- 
tiemsnt S^eme in, 28. 

, Beport o* the Agrionl- 

iuml Society of, 

76. 
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^Saman* Tree (Pithecolobium 
Saman), 86, 96, 117, 118. 

Sioydiiim plumieri, ‘ Tri-tri ’ or 
West Indian White bait, 
120 . 

Small Holdings under the Land 
Settlement Scheme, Method 
of Working in St. Vincent, 

^ 28. 

Smith, Dr. Longfield, on curly- 
leaf disease of cotton, 309. 

Soils, Bacterial Relationships of, 
witli special reference to 
the Contents of Organic 
Matter, 146. 

Specific Gravities of Cane 
Sugar Solutions at 30° C., 
(Douglas), 190. 

Spinning tests in cotton grow- 
ing, 233. 

Spraying for Control of Ticks 
in Antigua, 122. 

— Machine for Cattle, Cost of, 

126. 

T, 

Theobroma angustifolia, 183. 

— bicolor, 183. 

— Cacao, 183. 

Ticks, Spraying for Control of 
in Antigua, 122. 

* Tri-tri,’ or West Indian White 
bait {Sicydnim plumieri) in 
St, Vincent, 120. 


Veterinary Survey, Antigua, 
164. 

— Dominica, 160. 

— Grenada, 155. 

— Montserrat, 161. 

i . — Nevis, 163. 

— St. Kitts, 162, 

— St. Lucia, 159. 

— St. Vincent, 167. 
Windward and Tueewaid 
Islands, 153. 


W. 

West Indian pork trade, 227. 

West Indian White bait (‘ Tri- 
tri ’) in St. Vincent. 120. 

West Indies and Co-operative 
Credit, 35. 

West Indies, Efforts in Aid of 
Peasant Agi'iculture in, 1. 

, Pork and Bacon Produc- 
tion in, 221. 

Wild bee {Policies annulmtm\ 
208. 

Windward and Leeward Is- 
lands, Veterinary Survey 
of, 153. 

• Windward Islands, Fungoid 
, Diseases of Plants in, 209. 

I Windward Islands, Insect Pests 
1 of Plants in, 198. 
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